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Preface 



The IBM System/360 Model 25 FEMDM is intended as a 
quick-recall document for use in the field. The manual 
consists of the following sections. 
1 . Diagnostic Technique Diagrams 

These diagrams give a generalized approach to 
troubleshooting problems on the System/360 
Model 25. 

3. Data Flow Diagrams 

These diagrams show the system data flow and 
identify the major components of the system. 

4. Functional Units Diagrams 

The functional units diagrams are positive logic 
diagrams of the CPU, Integrated Units, File, and 
Channel circuits. These diagrams show logical 
operation of circuits without regard to signal level, 
although actual ALD line names are used. 

5 . Operational Diagrams 

The operational diagrams describe some of the 
basic operations performed by the System/360 
Model 25 and its integrated attachments. 

Immediately following the table of contents is a refer- 
ence list of lights, switches, and latches used in the 
System/360 Model 25. 



References to the System/360 Model 25 FEMDM are 
made from the following manuals. 

System/ 360 Model 25 Processing Unit FETOM, 
FormY24-3527. 

System/ 360 Model 25 Processing Unit Integrated 2540 
Attachment FETOM, Form Y24-3532. 

System/ 360 Model 25 Processing Unit Integrated 1403 
Attachment FETOM, Form Y24-3533. 

System/ 360 Model 25 Processing Unit Integrated 2311 
Attachment FETOM, Form Y24-3534. 

System/ 360 Model 25 Processing Unit Channel FETOM, 
FormY24-3531. 

System/ 360 Model 25 Processing Unit FE Maintenance 
Manual, Form Y24-3528. 
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LOCATION OF LIGHTS AND SWITCHES 
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LOCATION OF LATCHES AND TRIGGERS 



CPU 

A-Reg Check 4- 

Adder Overflow 4- 

Addr Match Soft Stop 4- 

Allow PC 4- 

Alter-Display 4- 

Alter-Display Act 4- 

Alter-Disp Intlk 4- 

Alter Storage 4- 

Alter Storage Intlk 4- 
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Attach Reset 4- 

Attention 4- 

Aux Scan . 4- 

B Reg Check 4- 

Case Store 4- 

Clock Latches 4- 

Clock Off 4- 

Clock Start 4- 

Clock Start 4- 
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Clock Start Intlk 4- 

Console Interrupt . 4- 

Console Interrupt Interlock 4- 

Control Address Set 4- 

Control Address Set Intlk 4- 

Control Cycle Latch 4- 

CSL Interlock 4- 

CSL Latch 4- 

arl Word Check 4- 

Cycle Intlk 4- 

Data Ready „ 4- 

Diagnostic Branch 4- 

Display 4- 

Display Store . 4- 

Display Store Intlk. . „ . 4- 

End of Line 4- 

External Entry Reg 4- 

Gate Channel Trap 4- 

Gate Channel Trap Intlk 4- 

Gate M to SAR 4- 

Hard Stop 4- 

Hi Z Zero 4- 

Hold In Latch 4- 

Miibit 2540 . 4- 

Inhibit Manual Alter 4- 

hiitialize Printer 4- 

Instruction Step 4- 

Instruction Step Sw 4- 

KB Check 4- 

Kybd Read 4- 

Lo Z Zero 4- 

Load . . . o o 4- 

Load Interlock 4- 

Logout o . 4- 

Lower Case KB Char 4- 

MMSK Bit Latches . 4- 

Machine Check 4- 

Machine Check Mask 4- 

Machine Check Stor Word Inhib 4- 

Main Aux Control 4- 

Main Storage Scan . 4- 

Manual Inhibit 4- 

Micro Force 4- 

New Line 4- 

Not Adder Carry 4- 

Not Ready . 4- 

PR-KB Req . 4- 

Printer Busy 4- 

Printer Write 4- 

Prog Mem Word Cycle 4- 

PSW Restart. . . 4- 

Rd-Wr Share 4- 

Read Call 4- 

Read Direct Enable 4- 

Ready . 4- 

S-Reg Latches 4- 

SetlC . . . 4- 

Set IC Interlock 4- 

Shift Cycle 4- 

Soft Stop 4- 

Stop Latch 4- 

Storage Addr Check 4- 

Storage Data Check 4- 

Storage Wrap 4- 

Store Control 4- 

Store Local Storage 4- 

Store Local Storage Intlk 4- 

System Mask Reg 4- 

System Reset 4- 

System Reset Interlock 4- 
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Diagnostic Impulse 4-101 

Diagnostic Single Cycle 4-101 

Intervention Required 4-104 

PFR Restart Gate 4-111 

PFR Validity 4-105 

Punch Address 4-109 

Punch Clutch Latch 4-108 

Punch Col 80 4-108 

Punch Cmd Intlk. 4-107 

Punch Cycle 4-108 

Punch Device-End 4-107 

Punch Equipment Check 4-105 

Punch Feed 4-107 

Punch Interrupt 4-105 

Punch Intervention Req 4-107 

Punch Micro 4-108 

Punch Overrun 4-107 

Punch Overrun Intlk 1 4-107 

Punch Overrun Intlk 2 4-107 

Punch Queued 4-107 

Punch Rd Fd EOF 4-112 

Punch Run-in 4-112 

Punch Scan 1 4-108 

Punch Scan 2 4-108 

Punch Select 4-108 

Punch Shift Adv 4-108 

Punch Status 4-107 

Punch Sync 4-105 

Punch Trap 4-108 

Punch Trap Intlk 4-108 

Reader Address . . 4-109 

Reader Clutch Latch 4-102 

Reader Col 80 4-103 

Reader Cmd Intlk 4-104 

Read Cycle 4-103 

Reader Device-End 4-104 

Reader EOF 4-112 

Reader Equip Check Gate 4-102 

Reader Equip Sense 4-102 

Read Feed ........ 4-104 

Reader Interrogation 4-104 

Reader Micro 4-103 

Reader Overrun 4-103 

Reader Overrun Intlk 1 4-103 

Reader Overrun Intlk 2 4-103 

Reader-Punch Diagnostic 4-101 

Reader Punch Status 4-104 

Reader Queued 4-104 

Reader Select . „ 4-103 

Reader Status 4-104 

Reader Sync 4-102 

Reader Trap 4-102 

Reader Trap Intlk 4-102 

Reader Validity 4-102 

SS-P2 Command 4-106 

SS-P3 Command 4-106 

(SS-P2) Sequence 1, 2, 3 Latches . 4-106 

(SS-P3) Sequence Latches 4-106 

SS-R2 Command 4-102 

SS-R3 Command 4-102 

Shift Adv Rdr 4-103 

Unit Exception 4-102 

1403 PRINTER 

80-240 Latch 4-205 

Block 2 Homes „ 4-209 

Block Check 4-211 

Block Resync 4-203 

Carriage Busy „ 4-213 

Channel 9 „ 4-212 

Channel 12. 4-212 

Clock Control 4-203 

Coil Protect Check 4-211 

Device-End 4-201 

Diagnostic Decode 2 4-202 



3A 

4A 
7B 
6B 
8D 
3D 
6D 



4A 

7A 

7C 

8D 

3A 

9A 

5E 

5C 

7C 

4B 

6D 

9C 

3D 

5C 

4A 

3B 

9B 

5C 

7A 

4A 

5B 

7C 

9E 

6E 

7E 

6D 

7B 

8A 

5A 

7A 

7B 

9C 

5C 

4C 

8D 

5D 

9A 

4E 

3C 

4B 

3B 

8E 

7C 

4B 

7B 

8A 

7C 

9C 

8E 

4D 

5E 

5D 

6D 

3C 

6C 

3D 

4A 

8E 

5E 

8C 

4A 

6A 
5B, C,D 
5B, C, D 

4C 

3D 

7C 

7A 



4D 
5D 
5B 
8E 
8E 
9E 
9E 
7B 
9C 
6D 
7D 
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1403 PRINTER (Continued) 

Diagnostic Decode 3 4-202 

Diagnostic Decode 4 . . 4-202 

Diagnostic PSS Pulse 4-204 

Diagnostic Write 4-209 

End of Forms 4-213 

Forms Check 4-213 

Hammer Check 4-211 

Hammer Driver Latches 4-210 

Home Gate 4-204 

Initial Ready 4-201 

Last Scan 4-209 

MCS Emitter 4-204 

PCC End Latch 4-206 

PCC Latches 4-205 

PLB .Data Reg Latches 4-208 

PLB Parity Check 4-211 

PLBAR Latches 4-207 

Print Attention 4-201 

Print Busy. . 4-201 

Print Control 4-203 

Print Gate 4-201 

Print Ready 4-201 

Print Request 4-202 

Print Scan 4-203 

Printer in Sync 4-204 

PSSA-Latch 4-204 

PSS B-Latch 4-204 

PSS C-Latch. 4-204 

PSS Gate 4-204 

Read Control 4-207 

Ready Request Hold 4-202 

Remember Last Home 4-209 

Remember No PLC 4-209 

Request Queued 4-202 

Restore Latch 4-213 

Diagnostic Request Gate 4-202 

Single Cycle 4-203 

Single Cycle Print 4-201 

Skip Latch 4-213 

Slow Brush Latches 4-212 

Slow Speed Latch 4-212 

Space Latch 4-213 

Start Key 4-201 

Sync Check 4-206 

Write Control 4-207 

FILE 

Count 1 4-333 

Count 2 4-333 

Count Control 4-333 

20/21 Gap Count 4-311 

20/21 Latch 4-311 

20/21 Reset . 4-311 

Addr Mark 1 4-333 

Addr Mark 2 4-333 

Addr Mark 3 4-333 

Bit Ring 4-303 

Bit Ring Inhibit 4-303 

CCW Count 4-314 

CCW Flag Reg 4-321 

Chain End 4-341 

Clock 4-301 

Clock Thru K + D . . . . 4-307 

Cold Start 4-335 

Command Chain 4-321 

Compare Gate 4-327 

Compare Gate Diag 4-355 

Compare Data Trig 4-323 

Compare Inhibit 4-327 

Condition Track Overrun 4-331 

Conditioned Index Gate 4-331 

Count Field 4-305 

Count-Op 4-319 

Counter Byte 000 4-313 

CUB Latch 4-335 

Cyclic Code Error 4-327 

Cyclic Code Shift Reg 4-327 

Cyclic Code Zone 3 4-305 

DL Equal Zero 4-315 

Data Chain 4-321 

Data Check 4-331 

Data Check In Count 4-331 

Data Field 4-305 

Data Length Reg. High 4-313 

Data Length Reg Low 4-311 

Data-Op 4-319 

Data Overrun 4-331 

Delayed CCW Equal 4-315 

Delta Data Chain 4-321 

Deserializer Reg 4-323 

Diagnostic Mode 4-355 

Erase Gate 4-307 

Erase Gate Hold 4-307 

Erase to Index 4-307 

Field Length Ctr High 4-313 

Field Length Ctr Low 4-313 



7D 

7E 
4B 
5D 
4A 
4B 
8D 
9B 
9C 
8B 
5D 
4E 
8D 
9B-9E 
4C 
8E 
5B 
9A 
5D 
4B 
4D 
7B 
6B 
5B 
6E 
3C 
4C 
6C 
7C 
5C 
3A 
3D 
3B 
5B 
4E 
4D 
4C 
4B 
7C 
4A 
8A 
4D 
4A 
6E 
5E 



4A 
4B 
4C 
3A 
6A 
5A 
7D 
7D 
7E 
6B 
4B 
4A 
3A 
4A 
8D 
8B 
4A 
3A 
4A 
7D 
8C 
5C 
8A 
4A 
8B 
4C 
8A 
4E 
8C 
8D 
5E 
5D 
3A 
8C 
8D 
8D 
5E 
5D 
4D 
8E 
4B 
4E 
8B 
4E 
4D 
5D 
8E 
5E 
5C 



Field Ring 4-305 8B 

File 0-3 Select 4-351 4A 

File Bus Out 0-7 4-349 8A 

File Request 4-337 7C 

First Field 4-339 3C 

First Share 4-337 7D 

Flag Bit 4-339 8C 

Flag Bit 6 4-339 8D 

Flag Bit 7 4-339 8E 

Flag Byte 4-339 4D 

GMWM 4-353 8E 

Gate Addr 0-3 Diag 4-355 3A 

Gate Addr 4-6 Diag 4-355 7A 

Gated Atten. File 0-3 4-351 3D 

Go Latch „ 4-335 4B 

Head Compare 4-315 8E 

Head Condition 4-331 4C 

High Compare 4-327 8A 

Home Address Field 4-305 8B 

Index Passed „ 4-331 4D 

Interrupt Latch 4-335 4B 

Inter Record Gap Zone A 4-305 5A 

Key Field 4-305 8C 

Key Length Reg 4-311 5B 

Key-Op 4-319 3C 

Last Byte Gate 4-315 8C 

Low Compare 4-327 8B 

Last End-Op 4-335 8E 

Miss AM 4-339 4B 

Mode Error 4-353 8B 

Mode Latch 4-353 3D 

Multi Track -Op 4-319 3A 

NTO-Op 4-341 4C 

No Record Found 4-331 HE 

Op-Register 4-319 3A 

Phase-A Reset 4-301 3B 

Phase-A Set . . 4-301 3A 

Post Record Zone 4 4-305 5E 

Pre Record Zone 1 4-305 5C 

Prog Controlled Int 4-335 4D 

Read Buffer Reg. 4-325 8D 

Read Clock 4-301 3C 

Read Data 4-301 3D 

Read Delay Control 4-301 4E 

Read Gate 4-303 4D 

Read Op 4-319 3D 

Read Phase 4-301 4D 

Read Word Mark 4-353 3E 

Recalibrate Time Out 4-349 3E 

Record Zone 2. . . 4-305 5D 

Scan Gate 4-327 4C 

SLI Bit 4-321 3C 

Search Addr Mark 4-333 4E 

Search Equal Op 4-319 3B 

Search Hi Op 4-319 4B 

Second Share 4-337 7E 

Selected End of Cyl 4-351 8A 

Selected File Ready 4-351 8A 

Selected Index 4-351 8B 

Selected On-Line 4-351 8B 

Selected Seek Incomp 4-351 8C 

Selected Status Holds 4-351 8A 

Selected Unsafe 4-351 8C 

Serialized Data Tr 4-325 8B 

Serializer Reg 4-325 8D 

Set Control Tag 4-349 4C 

Set Cylinder Tag 4-349 4B 

Set Difference Tag 4-349 4A 

Set Head Tag 4-349 4B 

Share Req Hold 4-337 9C 

Share Request 4-337 8B 

Short Search 4-315 4C 

Skewed Data 4-333 5A 

Skip Data 4-321 3C 

Space Latch 4-353 8B 

Standard Index 4-331 4B 

Standard Read Data 4-323 7C 

Status Modifier 4-327 6E 

Sync Detect Gate 4-333 8A 

Tag Register 4-349 4A 

Track Cond Check 4-339 8B 

Track Overrun 4-331 8C 

Trap Gate 4-335 7A 

Trap Latch 4-335 8C 

Variable Gap Ctr 4-311 5B 

Variable Gap Zone B 4-305 5B 

Word Mark 4-353 4C 

Write Addr Mark Time 4-301 7A 

Write Buffer Reg 4-323 8B 

Write Clock Gate 4-303 8D 

Write Gate 4-307 4C 

Write-Op 4-319 4E 

Write Pad 4-353 5B 

Write Phase A 4-301 4A 

Wrong Length Record 4-315 8B 

Zone Ring 4-305 5A 

Zone Ring Gate 4-305 3E 
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CHANNEL 

Address-Out 4-401 5C 

Buffered Device 4-403 5D 

Burst Latch 4-403 5C 

Channel Diagnostic 4-403 5E 

Channel Identification 4-403 5B 

Channel Parity Check 4-413 5C 

Command-Out. 4-401 5D 

Data Chain Request 4-403 5A 

Initial Selection 4-401 5E 

Operational-Out 4-401 5H 

Select-Out . . . 4-401 5E 

Service-Out 4-401 5A 

Suppress-Out Control 4-403 5G 
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1. LOGIC DIAGRAMS 



Clear 
(Reset) 



u 



8 



(Register Name) 
(ALD Page Number) 



T 



T 



15 



15 



(Time) 



Register, Counter 

Input side is denoted by thick line. 
A partial transfer of contents is 
shown by numbered input and/or 
output lines. 



Shift Input f—P- 



SS 



(Time) 



SS 
Hold 



> Singleshot 



Clear 












(Reset) w 


Counter Name 




^ Carry 


3 


2 


1 











^ 




r 


J 


L 



(Set)f- 



( Reset) j- 



(Set) f- 



( Complement) f- 



( Reset) j- 



(Data) <p 



(Control) f- 



(Clear)f- 



FL 



AC 123 



FF 



PH 



I +1* 

+ for up 
- for down 



-5 (On/1) 



Flip Latch 



Input side is denoted by thick line. 
Circuit multiples shown by numeral 
_/ (Off/0) m ' ovver r '9 nt corner. ALD reference 



page may be shown beneath. 



-f(On/1) Rip . F|op 

Input side is denoted by thick line. 
"f (Off/0) Shift signal is shown by a P or N. 



■f (Output) 



Polarity Hold 

Input side is denoted by thick line. 



(Frequency) 



Osc 



(Time) 



TD 



-) Oscillator 



-^ Time Delay 



Indicator Lamp 




J- 



□ 



PC 



Identifies indicatable bus, register, 
latch, etc. such as: 

Indicatable bus with number of 
bus lines indicated. 



Indicatable Flip Latch 



Parity Check Data Bus 



OR 



EO 



-f AND 



-$ OR 



-^ Exclusive OR 



ARXX 



l/OIF 



> 



Parity Generate Data Bus 



Amplifier 

XX Abbreviations 

CD = Core Driver 
HD = Head Driver 
ID = Indicator Driver 
LD = Line Driver 
LT = Line Terminator 
MD = Magnet Driver 
V = Voltage Amplifier 



Interface 

Denotes interface between two units. 



fl 



-£* 



J^ 




-/ Negator (Inverter) 



-f Negative Polarity Wedge 



Adder 



1 f 

2 J" 



^ 



I 



Multiple Line Transfer 



^ 



•*1 
^2 



Gate 



(Gate) X 00.00 Numerals against gate symbol give page or diagram 
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1. LOGIC DIAGRAMS 



Advance 



Input 



Reset 




Shift Registers 

The Shift Registers are commonly 
used to serialize and deserialize 
data information. Input side is 
denoted by the thick line. A partial 
transfer of contents is shown by 
numbered input/output lines. 



1/ 

2 / 

4 ' 

5 r 



1 


2 


3 


4 


5 


• 


















* 








* 


















* 








* 



Multiple Line 
Input/Output Block 

* Indicates active level 
Indicates inactive level 



| — Output 



Advance 



Input 



Reset 




Output 



■EOR 



2. TIMING CHARTS 



Active State 

Numerals at beginning and end of the bar identify the 
signal (s) (also on the same chart) that activate and de- 
activate this line. "(Not)" with the number indicates 
that lack of the signal conditions the line 




Decision 

Indicates a point in a flowchart where a branch 
to alternate paths is possible. The upper por- 
tion of a divided block specifies where a de- 
tailed flowchart is located. 



3.FLOWCHARTS 



Terminal 

Indicates beginning or end of event. 



4. GENERAL 



a. 



Process 

Indicates a major function or event. The upper 
portion of a divided block specifies where a 
detailed flowchart of the process is located. 



^O 



On-Page Connector 

Indicates connection between two parts of the 
same diagram. Arrow leaving symbol points 
(line-of -sight) to correspondingly-numbered 
symbol. 



On-Page Connector 

©Indicates connection between two parts of the same 
diagram. Alphameric grid coordinate of complementary 
A3 connector shown beneath. 



L 



Annotation 

Gives descriptive comment or explanatory note. 



V 

Diag 1-2 



Off-Page Connector 

Indicates connection between diagrams located on separate pages. 
Location of correspondingly-lettered symbol shown adjacent. 
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Customer reported 
trouble 



Resident CPU diagnostic 
and checksum 




Nonresident CPU 
microdiagnostics 



<c> 



Nonresident 1052 
microdiagnostics 



^ 



<> 



1052 Manual intervention 



Microdiagnostic monitor 



<> 



Select and run desired 
microdiagnostic routines 



System/360 emulator 



<> 



o 




DMA4 with expansion 



Select and run desired 
macrodiagnostic routines 



System environment test 




<> 



Legend 



<0> 



(1) 



(2) 



Decision point— Decisions 
made at these points vary 
due to the strength of the 
symptoms and whether 
the diagnostics are on 
cards, tape, or disk. 



Successful execution of (1) 
allows normal sequence 
execution to (2) 



Detection/ resolution 



^ 



Customer 
emulator 



Customer 
program 



System/360 
20 emulator 



MFTs 



ICR's 
(*E90) 



System/360 
20 emulator 



General Diagnostic Strategy Diagrams 

These diagrams describe the elements of the System/360 Model 25 basic 
maintenance strategy and how these elements'should be most effectively 
used by FE. A majority of failures are expected to respond to this 
diagnostic package, which features comprehensive high-resolution card- 
fault-locating microdiagnostics. 

The above diagram presents a general overview of the diagnostics and 
is not intended to be complete in itself. 

Descriptive text sections of the following diagrams are written to the 
minimum detail level necessary for understanding and executing the main- 
tenance strategy. For example, the microdiagnostic descriptions are at a 
summary detail level. The detailed microdiagnostic description consists of 
the Microprogram Automation System (MAS) list and comments. 

For all categories of microdiagnostics, card replacement based on card- 
fault-location information is the primary approach to fault correction. 



Card-fault-location information is provided for all microdiagnostic routines 
except those that are I/O unit oriented. Tests run under the microdiagnostic 
monitor use the 1052 to print card-fault-location error messages. Card-fault- 
location for the nonmonitor microdiagnostics are contained in the MAS 
listing. For all categories of microdiagnostics, the MAS listing for these 
routines is provided for additional failure analysis assistance. 



Additional resident maintenance facilities are provided as part of every 
emulator microprogram to assist in failure analysis. These are ; 

1. FE trap (64 bytes starting at CS address 280) 

2. Machine-check trap and 1052 logout 

3. 1052 alter/display. 



Diagram 1-1. Using the Diagnostic Program Package (Part 1 of 9) 
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The minor additional circuitry required for 1400-mode operation of 
231 1 and 2540 devices is tested using the microdiagnostics for these 
attachment features. Consequently, no special 1400 compatibility 
diagnostic or function tests are provided with this feature. 

Similarly, the System/360 Model 20 Mode feature is implemented almost 
entirely by microprograms. Therefore special diagnostics are required only 
when a 2560 MFCM is included with this feature. 

Diagnostic coverage for this feature configuration System/360 Model 20 
Mode with 2560 MFCM is: 

1. Microdiagnostics to test the 2560 attachment logic in the CPU. 

2. 2020 Machine Function Tests (macrodiagnostics) executed in the 
System/360 Model 20 Mode to exercize and diagnose the 2560. 

3. Impulse Check Routines (coreload *E90) for measuring the timing 
impulses from the 2560 and comparing them against a tolerance table. 

The diagnostic strategy diagrams are the vehicle used to describe the 
general approach for executing the diagnostic package. The summary 
strategy diagram on this page provides a general conceptual perspective of 
the diagnostic strategy. The detailed strategy diagrams are not intended to 
cover all failure circumstances nor will they for a specific problem define 
which diagnostic execution path is most effective. For example, if the 
failure symptoms point strongly to a tape unit problem, then the micro- 
diagnostics should be bypassed and DMA4 plus the tape macrodiagnostic 
sections should be loaded and executed. 

The 2025 diagnostic program package and diagnostic strategy diagrams 
do not preclude the FE using common sense and his ability to recognize 
and interpret customer or machine indicated failure symptoms. The 
diagnostic package is most effective when its execution is based on the 
above ingredients. 

Note: Where alternate input devices are available, the complete Diagnostic 
Program Package (DPP) should be kept in appropriate form to use these 
devices for Control Storage Load (CSL). 

The recommended order for using the alternate CSL capability is : 

(a) disk 

(b) tape 

(c) cards 

The general diagnostic strategy is based on comprehensive, high- 
resolution card-fault-locating microdiagnostic programs. These main- 
tenance facilities are sectionalized into the following categories. 



RESIDENT MICRODIAGNOSTICS 



These routines include a branching test, an ALU function test, a mode- 
register test, a storage word test, an LS X-line addressing test, an LS set/ 
reset test, a dynamic condition register set/reset test, an ALU error-detection 
and A/B-register error-detection facilities. 

The checksum routine is always initiated upon completion of the resident 
CPU diagnostic. This routine performs an exclusive OR function of the 
contents of control storage (with the exception of EC information located 
at 0002 through 000C and the 64-byte CE trap area starting at location 
0280 hex). A special checksum number, created by the microprogram and 
included with every CSL, causes the exclusive OR function result to be 
zero. Executing the checksum routine ensures that the control store load 
was complete and correct, and that the control storage contents have re- 
mained complete and correct. This provides protection against a missing 
CSL card, an inadvertent change to some control storage data, or a machine 
failure that prevents proper control store loading. A CSL check indicator on 
the console panel is turned on when a checksum error occurs. 

A message confirming the EC level of the core load is printed on the 
console printer (see example on Diag 1-1 Part 7) when the program is exe- 
cuted as part of the resident microdiagnostic program initiated at the 
completion of a CSL. 

If the CPU is in CE mode (CE key is inserted), a correction factor is 
automatically entered into control storage. This correction factor permits 
future execution of the checksum routine without error. This correction 
factor remains until the next control store load. Upon completion of the 
checksum routine the system-reset routine is entered and executed. 

On systems where the card reader is the only input device, a resident 
diagnostic is used to test the card reader circuits needed to CSL. The 
diagnostic uses the portion of control storage usually apportioned for file 
microprograms. 

If used for the Integrated 2540, this microdiagnostic tests the circuits 
used for manual operation, for card-feed path handling, and reader status 
and checking circuits. 

If used for a card reader attached to the channel, this microdiagnostic 
tests much of the logic necessary for a CSL operation from a card reader 
attached through the channel. 

For systems having neither 231 1 Attachment or Integrated 2540, a 
resident microdiagnostic is provided to test the channel circuitry. Due to 
these restrictions, only a low percentage of the systems will have this 
resident program. 



Nonresident, Nonmonitor-Oriented Microdiagnostics 



• The resident CPU microdiagnostic (BDIA) is initiated automatically 
by system reset CSL, or IPL to test the basic CPU logic necessary 
for a control storage load operation. 

• The checksum routine is always initiated following the resident CPU 
microdiagnostic to ensure that control-storage contents are correct for all 
emulator core loads. 

• When the card reader is the only input device, the microdiagnostic tests 
the attachment circuitry and the I/O read function necessary to load 
control storage from the card reader. 

• The channel microdiagnostic is provided on systems having neither Inte- 
grated 231 1 Attachment nor Integrated 2540 Card Read Punch. It tests 
the circuitry necessary for the channel to be functional. 

The resident CPU microdiagnostic routines test the CPU circuits necessary 
for a control storage load (CSL) operation. No I/O device or attachment 
circuitry is checked. 

For all operating modes (System/360 or other emulator), the resident 
CPU microdiagnostic is loaded into fixed locations of control storage 
beginning at address 0240 (system reset trap address). 

Generally, errors are indicated either by a stop word, a stop loop, or a 
branch-test stop. If the CPU stops because of a stop word, the clock is 
stopped. The clock-off light on the CPU console is turned on. The M-register 
contents are displayed (the M-register contains the address of the next 
control word). 

A stop loop is a single-word loop. The clock runs, but the microprogram 
does not progress. This type of error indication is identified when the 
system light is on, the manual light and clock-off light are off. The branch 
test stop method of error detection is used to indicate that a branch was 
executed incorrectly. This diagnostic function uses special hardware 
(DR-register bit 7) to detect the failure to branch correctly. The console 
indication is the same as for a stop word (system light off and manual light 
on) with the additional indication of the DR-register bit 7 remaining on. 
Similar to the stop word, the clock is stopped and the M-register contents are 
displayed (address of next control word). 

These stop indications, together with a list of possible failing-card loca- 
tions, provide a comprehensive diagnostic tool. This microdiagnostic is 
entered automatically when the: 

1. system reset key is released, 

2. CSL bootstrap and control-storage loading routines are completed, or 

3. load key (IPL) is released. 



• *100 

The nonresident CPU microdiagnostic is intended to provide extensive 
coverage and high failing-card resolution for the basic CPU logic. It 
provides expanded detection and failing-card resolution as compared 
to the resident CPU microdiagnostic. It also contains the resident micro- 
diagnostics for the 2540 and the channel. 

• *110 

The nonresident 1052 microdiagnostic comprises two parts: the 
attachment-circuitry routines, and the device exercising routines. This 
microdiagnostic ensures that the 1052 is capable of performing the 
I/O functions required by the microdiagnostic monitor. 

• *130 

The nonresident memory microdiagnostic is designed for use if a CPU 
has two storage modules under the failure conditions described in the 
following. 

The nonresident CPU microdiagnostic routines provide a complete, high- 
resolution test of basic CPU logic hardware. The routines are normally 
executed as the second logical step (after BDIA and checksum routines) 
of the primary diagnostic strategy. They can also be executed before and 
after any EC activity to verify CPU operation. 

All systems will be shipped with the *100 residing in control storage. 
Once the basic CPU has been tested, the CSL device (Integrated 2540 or 
any reader attached to the channel) may be tested by using the resident 
diagnostic. 

The nonresident CPU microdiagnostic can be loaded from cards, tape, 
or disk, using the CSL procedure for the appropriate input device. The 
routines are then executed automatically in a given sequence. If these tests 
are already loaded, the system-reset key initiates execution of the routines 
in the correct sequence. The system stops after the last test. 

These routines should be loaded and executed (although this is not 
significant) before attempting to run the 1052 diagnostics or any of the 
tests executed under the microdiagnostic monitor. The nonresident CPU 
microdiagnostic is executed at computer speed and gives maximum 
assurance that the basic CPU data paths are error free. 

Any errors encountered (such as a stop word or a branch-test stop) 
are indicated on the system control panel. If an error is detected, the CE 
checks the fault-location list of possible failing-card locations for this error 
indication. Some of the functions tested are: 
Access and branch facilities 
Basic ALU 
Arithmetic modifier 



Diagram 1-1. Using the Diagnostic Program Package (Part 2 of 9) 
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Diagnostic register 

Status register set and reset 

Local storage Y-axis line-address decode and read/write controls 

Local storage controls and cycle-control (storage word) 

Local storage X-axis line-address decode and set/reset 

Local storage addressing and data storage 

System mask register 

ALU-check circuits 

Comprehensive arithmetic facilities 

Storage word 

Priority Control 

Trap priority. 



The 1052 microdiagnostic program is a standalone program designed to 
test the console printer and attachment circuits. An error causes a micro- 
program stop. Error messages are contained following the stop-word location 
in the microprogram listings. If the CE performs the suggested repair pro- 
cedure and the same error occurs again, the scope loop facility allows a tight 
loop on the error. Logic page references are included in the second error- 
stop error messages. This test is usually placed in the card reader hopper 
with the nonresident nonmonitor-controlled CPU microdiagnostic. It is then 
normally executed as the next test after the CPU microdiagnostic has been 
completed without error. The nonresident 1052 microdiagnostic can also be 
loaded separately and run separately from the CPU nonresident micro- 
diagnostic. This is useful for verifying correct operation after making 
mechanical adjustments in the console printer. 

The first part of the test is concerned with the attachment and control 
circuitry, because confidence in the control circuit must be established be- 
fore the mechanical units can be checked. Some of the functions tested are: 

TU- and TT-registers (basic operation and status storage) 

System reset 

Basic interface control 

Upper case and lower case character decode circuits 

Space, carrier return, and end of line, when applicable 

The following message is printed on the 1052 when the first part of the 
test is completed. 
1==1 0123456789 WRITE. FOR 12.5 INCH 
PLATEN DEPRESS START KEY. FOR 13 1/8 
PLATEN AND EOL TEST DEP REQ THEN START 
KEY-1234567 



ROUTINES TYAlt 
BEEN COMPLETED 



TYA2, TYDB, TYDC, HAVE 
WITHOUT AN ERROR. 



TO RUN ROUTINES TYDD AND TYDE WHICH WILL 

REQUIRE MANUAL INTERVENTION DEPRESS 

START THEN THE REQUEST KEY, AND FOLLOW 

INSTRUCTIONS AT EACH STOP WORD. STOP 

WORD ADDRESS IS ADDRESS IN CONSOLE 

LIGHTS MINUS 2. 

*** NOTE ***T0 BYPASS MANUAL ROUTINES 

DEPRESS THE LOAD KEY. THIS 

WILL CSL MICRO MONITOR IF AVAILABLE. 

With confidence established in the control circuitry, the second part of 
the microdiagnostic is started. This part includes manual intervention 
routines, and checks for correct printing from the keyboard as well as the 
set and reset of the various external facilities. Also included are facilities 
for adjusting singleshots, for continuous printing of a selected character, 
and for unlocking the keyboard to allow characters to be typed. The latter 
function facilitates mechanical adjustments. During this second part of 
the test, instructions in the MAS listing provide direction to the CE. 

The nonresident memory microdiagnostic is provided for systems with 
two storage modules to isolate hardware failures within a module. It is 
intended for use when a memory failure is occurring in only one of the 
modules. The microdiagnostic isolates SLT failures to a failing card and 
array failures to the defective section of the array. 

The microdiagnostic loads various bit patterns into the failing storage 
module, reads the data back out and retains the addresses of failing locations. 
The failing addresses are then analyzed and a decision is made as to the 
card location of the failing component. The card location is then indicated 
via a 1052 printout. If a card location can not be determined, a message is 
printed describing the problem causing the failure. 

Loading of this microdiagnostic is restricted to the Integrated 2540 or a 
channel reader. Output messages are printed on the 1052 Printer. A 
special set of bootstrap cards is required for loading *130; these are 
provided with the system. 



Nonresident, Monitor-Oriented Microdiagnostics 

The descriptions in the following sections are used to test for, and diagnose, 
failures associated with the various input/output attachment features (except 
1052) the I/O channel, and certain CPU features. The microdiagnostic 
monitor (*1C0) provides the capability for loading microdiagnostic sections, 



printing messages required by the sections and the monitor, handling all 
interrupts, handling all traps, looping of a section, and looping of a routine 
within a section. 

The low-half of control storage (addresses 0000 to 1 FFE) is reserved 
for the monitor. The section to be executed is loaded into the high-half of 
control storage (addresses 2000 to 3 FFE). 

The micromonitor should be configurated for the individual system by 
adding a maximum of two cards to the monitor deck immediately preceding 
the end card. For detailed information, refer to routine WW8A in the micro- 
monitor (*1C0) microlisting. 

(1) CPU FEATURES (*200) 

The CPU features microdiagnostic operates under monitor control to pro- 
vide a comprehensive check of hardware and logic peculiar to Storage 
Protection and/or Interval Timer; optional features on the 2025. 

The first part of the section is comprised of routines designed to provide 
resolution for Storage Protection. Some of the functions performed are: 
Setting and resetting of the associated registers (Q, FQ, GQ, HQ). 
Verification that the data paths between the registers and CPU are 
operational. 

Writing and reading capabilities of the 64-byte monolithic local 
storage memory. This routine also permits scoping of local storage 
timings. 

Parity checking of the monolithic stack and verification of the parity 
checking circuitry. 

Interaction test of the monolithic stack. 

A check of each tag and key position by first setting 00 and then FF 
in each position. 

Capability to detect key and tag mismatch or a bad parity tag in file 
mode. 

The second part of the CPU features section is designed to check logic 
and hardware (T register triggers and latches, etc.) associated with the 
Interval Timer. Error and fault locating messages are printed on the 1052 
under monitor control for both parts of the CPU feature microdiagnostic. 

(2) INTEGRATED 231 1 ATTACHMENT MICRODIAGNOSTIC 
(*300, *310, *320) 

This microdiagnostic program operates in the microdiagnostic monitor 
environment to exercise and test the Integrated 231 1 Attachment circuits. 

Initially, the diagnostic mode is turned on in the attachment circuitry. 
The purpose of this is to prevent any activity in the 231 1 itself, and then 
to allow the attachment circuitry to be tested without the 231 1 . This 
permits a thorough evaluation of the attachment circuits without manipu- 
lating any actual data on the 231 1 . A failure in any basic test causes a 
branch to the error check and message subroutine which provides the 
general housekeeping needed (within the Integrated 2311 attachment 
microdiagnostics), such as control of the looping facilities, routing the 
program to the proper error messages, and interface with the micro- 
diagnostic monitor. The microdiagnostic monitor contains the necessary 
CPU general housekeeping routines, as well as the console printer-keyboard 
subroutine so the error messages can be printed. 

The basic function tests progress from the simpler hardware functions to 
more complex overall functions. The test sequence is as follows: 

• A general hardware reset test for some of the attachment circuits. 

• Op-register and op-register decode. 

• Bit ring advance via write phase A and read clock simulation. Both checked 
for write clock gate and read gate. 

• Exercise the compare logic, cyclic code register and associated circuits 
and read buffer and write buffer shift circuits. Sync detect character 
and sync detect along with bit ring inhibit is checked. 

• A read home address and R0 operation are simulated. 

• Flag bits 6 and 7 and track condition are checked. 

• A write home address command, write R0 command, a write-count, key 
and data command are simulated. The write count key data command 
simulates through write address mark time because after this point the 
operation is the same as the write R0 command. 

• The 1400 circuits are tested if the option is on the file control. See the 
micromonitor sense switches for definition of Integrated 231 1 1400 
hardware. 

• The data check, data check in count, and track overrun are checked. 

• A search equal home address operation is simulated. 

• Wrong length record and CCW count circuits are checked. 

• Some of the file trap gate, trap conditions, clock through key and data, 
data overrun, and head compare are checked. 

• A search equal count command is simulated. 

A routine is provided to aid in adjusting some of the file control singleshots. 
Routine 06 (X06A) of *300 contains instructions for the adjustment 
procedure. This routine is normally not run unless the appropriate section 
sense switch is on. The singleshots that can be adjusted via this routine 
are: 

1 . Head condition 

2. 400 ns index and delta 400 ns index 

3. Control tag 

4. Upper and lower 16 ms singleshots for recalibrate timeout. 
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(3) INTEGRATED 1403 ATTACHMENT MICRO-DIAGNOSTIC 
(*400, *410, *420) 

The printer attachment microdiagnostic exercises and tests the 1403 attach- 
ment and control circuits. The test is designed to check the hardware logic 
used for printing and performing carriage operations. Mechanical functions 
are also exercised. 

The microdiagnostic program consists of three groups of routines: 

The first two groups include the dynamic, non-printing, fault-locating 
tests. The CE transfers the current limit switch (a CE aid) so printing is 
suspended. This prevents the possibility of print magnet coil damage due 
to an existing defect. These groups check all the basic attachment and 
control circuits such as status generation, timing circuits, buffer and buffer 
control, PCC and subscan control, and checking circuits. 

The third group of routines is executed for a more rigorous exercising 
of the mechanical and electronic units. In these routines, printing and 
carriage operations are allowed to occur to exercise all printer functions. This 
group includes carriage exercising routines and a print routine. 

The error message scheme for these routines consists of basic error 
information printed via the 1052, with reference to the microlisting for 
more extensive fault locating and troubleshooting messages. In some cases, 
oscilloscope sync point information is included in the error messages to 
facilitate trouble analysis with an oscilloscope. 

(4) INTEGRATED 2540 CARD READ PUNCH MICRODIAGNOSTIC 
(*500, *510) 

The 2540 microdiagnostic operates under control of the microdiagnostic 
monitor to perform comprehensive tests of logic circuitry for the Integrated 
2540 attachment as well as much of the device circuitry. The first part of 
the test (*500) includes various dynamic routines designed to exercise and 
test control and attachment circuits at computer speed. This allows a rapid 
checkout of the majority of reader-punch circuits. Some of the functions 
tested are: 

Basic data flow and branch registers (RS, DS, RPS, RPD1 , RPD2, RP1 , 

and RP2) 
Circuitry for manual operations and card feed path handling 
Status and error-checking circuits 
Basic data handling ability of attachment (includes shift and address 

registers for all cycles for both reading and punching). 

The second part of the test (*510) includes routines that exercise the 
mechanical functions as well as the attachment and control circuits. This part 
of the test identifies brush failures by row and column. Punch feed read is 
also exercised. Also, card punch data-oriented problems are detected and 
identified. 



(5) SYSTEM/360 CHANNEL MICRODIAGNOSTIC (*600) 

This microdiagnostic program is executed in the monitor environment 
to test the System/360 channel. These routines are designed to test the 
channel circuitry to ensure that it can generate and respond to all standard 
I/O interface signals. Failures cause a branch to the microdiagnostic moni- 
tor for error message printout and looping facilities: 

The first routine tests that all channel registers (GD, GS, GI and GT) 
can be reset correctly. The microlisting describes the correct reset of these 
latches, and includes a summary of the register position functions. Also 
tested are the channel diagnostic latch for correct set and reset, the CPU- 
to-external line for correct function, and the channel mode circuit for 
correct operation. 

The second routine checks the bus-out and bus-in lines (all bits), and 
the tags-in lines (request-in, operational-in, status-in, service-in, select-in, 
and address-in). 

The third routine checks the tags-out latches for correct set and reset. 
This includes the operational-out, the select-out, the service-out, the 
command-out, and the address-out latches. This routine simulates failure 
conditions that could erroneously raise a tags-out line to determine correct 
circuit operation. 

The fourth routine checks for correct operation of the service-in and 
status-in circuits. The microdiagnostic program checks that these lines fall 
in correct response to the service-out and command-out lines being raised. 
In addition, the correct operation of the channel 1 interrupt latch is deter- 
mined. 

The fifth routine checks the suppress-out data chain, channel ID, and 
buffered-device latches for correct operation. Direct set and reset responses 
are checked, as well as the function of these latches in response to other 
circuit functions. 

The sixth routine checks the burst latch, the initial selection latch, 
and the low and high priority trap circuits. Correct trap requests are simu- 
lated and the circuit responses checked. An incorrect trap request causes a 
branch to the monitor so an error message can be printed. 

The seventh routine checks for correct function of the channel parity 
circuits. 

Additional routines are provided to facilitate diagnosing interface and 
I/O device failures. These include: 
a) Check Sel-Out wrap around to Sel-In. 



b) ADDRESS response test 

c) TEST I/O, complete initial selection of all possible device addresses. 

d) Single cycle routine - command to a particular address and looping 
capabilities 



(6) INTEGRATED COMMUNICATIONS ATTACHMENT 
MICRODIAGNOSTICS (*700, *710, *720, *730) 

*700 This microdiagnostic operates under control of the microdiagnostic 
monitor to test extensively the ICA base hardware. The test performs 
microprogram trapping, line adapter addressing, and extensive checkout 
of the CPU to ICA interface. 

*710 This microdiagnostic operates under control of the microdiagnostic 
monitor to test the start/stop EIA and telegraph line adapters. The test 
performs an extensive checkout of line adapter addressing and trapping. 
Transmit and receive trapping and clocking are checked on all adapters. 
*720 This microdiagnostic operates under control of the microdiagnostic 
monitor to test the binary synchronous line adapter. Some of the functions 
tested are the 1- and 3-second time delays, TRCR ring controls, transmit 
and receive, A-serdes and B-serdes register advancing, SYN character encode 
and decode, and SYN character count insert. 

*730 This microdiagnostic operates under control of the microdiagnostic 
monitor to test the automatic calling feature. The diagnostic checks to 
determine that the external autocall unit has power on. If it has power on, 
an extensive checkout of the base ICA to autocall feature interface is 
performed. 
The ICA microdiagnostics require a line adapter definition table that is stored in 
program storage location starting at 25C0. The format of the LDT table is 
explained in detail in routine ZA01 , which is contained in coreloads *700, *710, 
*720, and *730. 



(7) INTEGRATED 2560 MICRODIAGNOSTIC (*800, *810, *820) 

This microdiagnostic is provided with the Model 20 Mode feature when a 
2560 MFCM is included in the configuration. It is executed under monitor 
control and tests the 2560 attachment logic in the 2025 without exercising 
the 2560. 

The first part of the test, *800 and *810, includes various dynamic 
routines that exercise the attachment circuits at computer speed. The 
routines use print latches, diagnostic hardware, and an internal diagnostic 
configuration to allow a rapid checkout of the majority of the attachment 
circuits. 

Some of the functions tested are feed CB lines, motor ready, data buffer 
read controls, and data buffer punch controls. Read compare is checked by 
forcing read checks. 

Other tests check the data buffer by exercising various punchbit 
combinations with external bus-out bits. Punch compare is tested by 
forcing read checks. 

Feed cell inputs are checked by exercising punch feed select lines. 
Secondary select controls, feed cell dark latches, punch push controls, 
feed check latches, and attachment controls are also tested. 

If the print feature is installed, the print control circuitry is tested. 
The print feature tests are bypassed automatically if the feature is not 
installed. 

Singleshot adjustment routines, motor ready time delay testing, and 
manual intervention routines are included in *820. 

Generally, the four sections should be executed sequentially although 
the capability exists under monitor for separate execution. 



(8) INTEGRATED 2560 ICR MICRODIAGNOSTICS (*E90) 

This is a nonmonitor microdiagnostic that provides 2560 tests corresponding 
to the following System/360 Model 20 ICR tests: 

Speed calibration 

Feed CB's and feed clutch 

Magnet control and feed CB flip latches - primary 

Magnet control and feed CB flip latches - secondary 

Primary feed (print and non-print) 

Secondary feed (print and non-print) 

Feed flip latches (print and non-print feature) 

Punch pusher - primary 

Punch pusher - secondary 

Punch and print CB's (modified for geneva drive machines) 

Feed check diagnostic - Note 1 

The above routines check for proper operation of the 2560 by measuring 
timing impulses and comparing them against a tolerance table. Test results 
are printed out on the 1403 printer with provisions for printing out on the 
1052 printer keyboard when the 1403 is not available. 

Note 1 : This is macro test ICR125 run under *E90 diagnostic coreload. 
It includes the cycle delay feature. 
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CARD-FAULT LOCATION 

All of the microdiagnostic programs are designed to find a failing card by 
cross-referencing an address to a listing of suspect card locations. This 
listing is provided as a separate document for resident and nonresident 
nonmonitor-controlled programs. For monitor-controlled microdiagnostics, 
the suspect card location or locations are printed on the 1052 console 
printer for each error. However, the integrity of the card-fault-location 
information can be assured only if: 

1 . All microdiagnostics are executed in the sequence shown in the Diagnostic 
Strategy Diagrams 

2. All parts of multiple part programs are executed in sequential order 
(example for 1403 Printer; *400 must be executed, followed by *410 
and then *420). 

3. The first error encountered is corrected before proceeding to subsequent 
routines or sections of the microdiagnostics. 

As an assurance against inadvertent failures caused during a repair, it is 
considered good CE practice to re-execute all parts of multiple-part programs 
before the system is returned to the customer. 

MICRODIAGNOSTIC PROGRAM AND HARDWARE CONCURRENCY 

The resolution and fault-locating capabilities of the microdiagnostic pro- 
grams can be assured only when they are concurrent to the system hardware. 
Therefore, it is considered good CE practice to verify the EC level of each 
program before execution. 

ALD logic pages AA000 through AAnnn provide the cross-reference 
information for each program and the associated system hardware. Refer 
the EC level of each program to these charts for each of the Diagnostic 
Program Package modes as follows: 

1) Cards 

EC level is punched in columns 36-41 of the first card of each section. 

2) Tape or Disk 

Nonmonitor-controlled sections (*100, *1 10, *1C0). 

EC level (last four digits in hex form) is stored in control-storage location 

0EC0. 

Monitor-controlled sections. 

EC level (last four digits in decimal form) is printed on the console 

printer as part of the operator message when each section is loaded 

(refer to Diag 1-1 P3 for example). 



LOADING AND USING THE DIAGNOSTIC PROGRAM PACKAGE 

Set the console switches ABCD as follows (switches A and B must be set 
the same): 



Switches AB 
Switches AB 
Switches AB 
Switches AB 
Switches CD 



CC CSL from channel 

EE CSL from Integrated 2540 

FF CSL from Integrated 23 1 1 

DD CSL from Integrated 2560 



actual unit address (when using a device on the 
channel (AB=CC) for file (AB=FF)) 
a. DPP (Diagnostic Program Package) on cards 

1 . Place the microdiagnostic program decks in the reader in the following 
sequence: 

Note: For bootstrap listing, refer to Vol. 1 of ALD's. 

Bootstrap 
Nonresident CPU 
1052 Nonresident 
Micro Monitor 
Micro Monitor Sections 

2. Use the Diagnostic Strategy Diagrams and execute the microdiag- 
nostic programs in the sequence indicated; setup and execution 
instructions are provided on the diagrams. 

Note: Once the monitor has been loaded, the 1052 prints system 
configuration information. When this printout is complete, 
set switches ABCD to 0000 and press the CPU Load button. 
This initiates loading the next section. When the next section 
is loaded, the card reader stops. Press SYSTEM RESET and 
START to execute the section. If the section executes without 
error, the console printer prints T and, if monitor sense switch 
5 is on, the next section loads automatically. Refer to the 
procedure for using Monitor Sense Switches (Diag 1-1 P5). 
The next section can be loaded at any time by pressing STOP, 
setting switches ABCD to 0000, and pressing the CPU load 
key. 

All microdiagnostic card decks have a core load index number 
punched in columns 73-76. The sequence number within the 
deck is punched in columns 77-80. 

It is possible to load the entire microdiagnostic package sequentially. 
Refer to the Diagnostic Strategy Diagrams for specific instructions 
on how to perform a sequential microdiagnostic load and run. 
When executing microdiagnostic program sections under monitor, it 
may be desirable to remove sections already executed and stacked in 
the 2540 or 2560, and to load additional sections. This can be imple- 
mented by setting console switches ABCD to FFFF and pressing the 



console load key. Then follow the instructions printed on the console 
printer. 

Note: The same message will print when the reader is out of cards 
and the load key is pressed with console switches ABCD set 
to 0000. 

b. DPP on Magnetic Tape 

1. File protect the DPP tape and mount on tape drive. 

2. Set CPU Console switches CD to tape drive address. 

3. Press CSL key to load the CPU Non-Resident Microprogram. 
Follow the test sequence in the strategy diagrams at the successful 
completion of the CPU nonresident microprogram, press START 
to load the 1052 microprogram. 

4. At the successful completion of the 1052 NONRESIDENT MICRO- 
PROGRAM, press the load key to load the Monitor. 

5. The following options are now available. 

(a) Execute all sections in sequence as shown below: 



*300 
*310 
*320 
*400 
*410 
*420 



*200 - CPU Features (Storage Protect & Interval Timer) 

2311 Part 1 

2311 Part 2 

2311 Part 3 

1403 Part 1 

1403 Part 2 

1403 Part 3 
*500 - 2540 Part 1 
*510-2540Part2 
*600 - Channel 

*800 -2560 Part 1 
*810-2560Part2 
*820 - 2560 Part 3 



Set the CPU console switches ABCD to 0000. Press CPU load 
key. The first program will load and this message will be 
S(XXXX) where XXXX is the program number; 
0200 STOR PROT DIAG 
Press START to execute the program. (At the successful execution of 
the program, the console printer will print a T and the next program will 
load automatically if monitor sense switch 5 is on.) 

The preceding sequence is repeated through all programs. 

(b) Execute selected programs in (a). Set the CPU console switches 
ABCD to 0XXX, where XXX is the number of the program; 
300, 310, 400, 500 and 600. Press the CPU load key. The pro- 
gram will load and the message as in (a) above will be printed. 
Press the start key to execute the program. 

Note: Read backward operations are not possible with 7-track 
tape, therefore rewind to the load point. Set switches 
ABCD to 0100 and rewind tape. Press start key to 
execute the program. 



(c) 



(d) 



c. 



Load System/360 Emulator 

Set the CPU console switches ABCD to 0E60. Press the CPU load 
key; then load the customer program. 
Load System/360 Model 20 Emulator 
Set the CPU console switches ABCD to 0E20. Press the CPU load 
key; then load the customer program. 
DPP on the 2311 Disk File 

1 . Mount the disk pack on the 231 1 disk drive. 

2. Set CPU console switches CD to the 231 1 disk drive address. 

3. Repeat instructions 3 through 5 under DPP on Magnetic Tape. 



Monitor Sense Switches 

To set any of the monitor sense switches (excepting 8 or 9, see note 1), place 
the CPU into process mode and press the alter/display key. Enter SC X,X,X, 

X,X,X, on the 1052 printer Keyboard, where X is the representative 

character on the keyboard to cause setting of the corresponding sense switch. 
The keys identifying the sense switches may be pressed in any order. Press 
the EOB key on the 1052 at the end of the SC message entry. Press the start 
key on the CPU to get out of alter/display function. 

To reset any of the microdiagnostic monitor sense switches, place the 
CPU into process mode and press the alter/display key. Enter RC X,X,X,X, 
on the 1052 printer Keyboard, where each X represents the correspond- 
ing sense switch. The keys identifying the sense switches may be pressed in 
any order. Press the EOB key on the 1052 at the end of the RC message 
entry. Press the start key on the CPU to get out of the alter/ display function. 

Following is a summary of the microdiagnostic monitor sense switch 
positions and their meanings. All switches are off following a monitor load, 
monitor initialize function, or if reset by a reset instruction. Pressing 
SYSTEM RESET, or loading a new section does not affect the setting of the 
monitor sense switches. The monitor sense switches are located at control 
storage address 03 BE. 



Diagram 1-1. Using the Diagnostic Program Package (Part 5 of 9) 



2025 FEMDM (6/69) 1-1 



Form Y24-3529-0 






FES Y24-0506 






Monitor Sense Switch No. 


State 







Off 
On 


1 




Off 
On 


2 




Off 
On 


3 




Off 
On 


4 




Off 
On 


5 (See Note 


1) 


Off 



Note 2 



6,A,B,C,D,E,F 



On 



Off 
On 



Off 
On 
Off 
On 



Meaning 

Normal mode 

Suppress all messages 

Normal mode 

Print only error messages 

Halt on error 

Continue after error 

Normal mode 

Print only section ID, routine 

number, and BAL address 
Print full error message 
Print only * on error message 
Manual Mode 

All routines are initiated. Monitor 
halts after loading each section. 
Monitor halts after executing each 
section. (If start button is pressed, 
section is executed again.) Sections 
halt after issuing setup instructions 
(See Note 1). 
Dynamic Mode 

Sections are loaded and executed 
sequentially under monitor control. 
Tests requiring manual intervention 
(*420 - routine 70, *510 - all routines, 
*600 - routine 1 1) are not run. 
Sections do not halt after issuing 
setup instructions (See Note 1). 
Normal Mode 

80-80 card to tape from card reader 
used to load monitor to tape ad- 
dress XX (hex) specified in auxiliary 
storage 008D. Set switches ABCD 
to FFFF,press LOAD and the 1052 
prints a message to load the card 
reader. 

Normal mode 
Loop section 
Normal mode 
Loop routine 
Not used 



Note 1 : The setup necessary is as follows: Interval Timer Test: 
Toggle switch on. Printer tests: CE carriage tape on, 
T-casting closed, no forms check, 6-line neutral, and 
current limit switch in limit position. 



Select and Loop a Routine 

This method of initiating the loop routine function sets microdiagnostic 
monitor sense switch 9 on automatically, and also allows selection of the 
routine to be looped. Dial 01 XX into the CPU ABCD switches, where XX is 
the routine number to be looped. Press SET IC and the message "Looping 
Routine XX" will be printed on the 1052. Press START on the CPU to 
start the looping function. 

To exit a loop routine, press STOP on the CPU. To progress to subsequent 
routines, reset monitor sense switch 9 as previously described. To select 
another routine looping, dial another routine number and press SET IC 
and START as before. 

Select and Loop a Section 

The capability is provided under monitor, to loop a selected section of the 
microdiagnostic programs (*300, *310, *320, *400, *410, *420, *500, 
*600) by setting monitor sense switch 8 on as follows: 

1. Set console switches ABCD to IFF (after the section has been loaded, 
with monitor sense switch 5 off, or after an error stop). 

2. Press SET IC. 

To exit from a looping section, press the stop key and set monitor sense 
switch 8 off. 



Initialize Microdiagnostic Monitor Function 

To initialize the microdiagnostic monitor, press the alter/display key and 
type an "I" on the 1052. This restores all microdiagnostic monitor sense 
switches to the normal state (all off). 

Microdiagnostic Monitor Message Codes 

The messages printed by the 1052 are identified by a code that prints to 
the left of the message. These are defined as follows: 

* = Section error message 

$ = Monitor operator message (for your information) 

/ = Operator procedural error 
n or < = Unanticipated trap 
When the microdiagnostic monitor has been loaded, the 1052 prints out 
an operator message that identifies the features present on this particular 
system. The 1052 prints a list of features and identifies with a 'Y' those 
features included with this system, and with an 'N' those features not 
included with the system. Following are sample messages printed by the 
1052. 



Note 2: Monitor Sense Switches 8 or 9 should not be set on by 
using alter/display or erroneous looping can result. 
These switches must be set as described under the 
following headings: 
Section Sense Switches 
Select and Loop a Routine 

Section Sense Switches 

The section sense switches do not have fixed meanings, but instead the 
meanings are defined according to section need. If these switches require 
manual setup, the console printer will print the sense switch definition for 
this section. 

To set any of the section sense switches, place the CPU in process mode 

and press the alter/display key. Enter SS X,X,X,X, on the 1052, where 

X is the representative character on the keyboard to cause setting the 
corresponding sense switch. Press the EOB key on the 1052 at the end of 
the SS message entry. Press START on the CPU to get out of the alter/ 
display function. 

To reset any of the section sense switches, place the CPU in process 

mode and press the alter/display key. Enter RS X,X,X,X, on the 1052 

printer Keyboard where X is the representative character on the keyboard 
to cause setting the corresponding sense switch. Press the EOB key on the 
1052 at the end of the RS message entry. Press CPU start key to get out of 
alter/display function. 

Alter/Display Function 

The alter/display function works the same as that on the System/360 
Emulator. Press start key once to get out of the alter/display mode 
when finished. 

System Reset-Start 

Once a microdiagnostic section is loaded, press the system reset key and then 
the start key on the CPU console to initiate execution of the section from 
its starting point. 



$ MONITOR SYSTEM FEAT EVALUATION 


*- 


-MONITOR ASSUMPTION 


2581 4 


MEM-48K 


2582 Y 


STGPROT 


2583 Y 


TIMER 


2584*Y 


60 CYCLE 


2590 Y 


NTV 2540 


2591*Y 


PFR 


2592*N 


51 COL 


2593#N 


1400 


2595 Y 


NTV 2311 


2596*N 


1400 


259A Y 


NTV 1403 


259B*2 


MOD 2 


259C*N 


MCS 


25A4 Y 


CHNL 


25A9 Y 


NTV 2560 


25AE Y 


NTV C0MM 


TO ALTER SYSTEM CONFIG MODIFY 


ASSOCIATED FLAG BYTES IN PROG STOR. 


REFER TO WW8A IN MAS LISTING FOR 


INSTRUCTIONS 


NTV C0MM CONFIG INFORMATION IS 


CONTAINED IN PROG STOR BEGINNING AT 


25C0 




Message at ( 


completion of microdiagnostic 


Monitor CSL with system configuration not defined by input card. 
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$ MOD 25 SYSTEM CONFIGURATION 


2581 


3 


MEM-3 2K 


2582 


Y 


STGPROT 


2583 


Y 


TIMER 


2584 


Y 


CO CYCLE 


2590 


Y 


NTV 2540 


2591 


Y 


PFR 


2592 


N 


51 COL 


2593 


N 


1400 


2595 


Y 


NTV 2311 


2596 


N 


1400 


259A 


Y 


NTV 1403 


2593 


2 


MOD 2 


259C 


N 


MCS 


25A4 


Y 


CiiNL 


25A9 


Y 


NTV 25 6 


25AE 


Y 


NTV COMM 


TO ALTER SYSTEM CONFIG MODIFY ASSOCIATED 


FLAG 


BYTES IN PROG STOR. REFER TO WW8A IN MAS 


LISTING FOR INSTRUCTIONS 


NTV 


COMM CONFIG INFORMATION IS CONTAINED 


IN PROG STOR BEGINNING AT 25CG 


Message at < 


completion of microdiagnostic. 


Monitor CSL with system configuration defined by input card. 



Section and routine 

number . 

(Refer to microlisting) 




Failing address 





1016 
4070 
0006 
1835 



Last four digits of card 

part number. 
If 7xxx refer to ALD 
card plug chart for 
card part number 



Gate, panel and card socket 
of suspect card/cards. 



Message for failure under Monitor. 



S 0600 CHANNEL DIAG 



Operator message at start of each section. 



0200 20 25F8 

TURN INTERVAL TIMER SWITCH TO ON AND DEPRESS 

START BUTTON. WHEN DIAGNOSTIC IS COMPLETE TURN 

INTERVAL TIMER SWITCH TO OFF. THIS IS A ONE 

TIME MESSAGE. 

T 



/ DO NOT HIT START-ROUTINE NOT IN SECTION 



/ INV A,B SWITCHES 



Valid CSL and check sum 



8229 0E60 4C14 0000 



Check sum value in 
' — control storage 
( cs 0002 for E060) 



Emulator(360) core load 
E C level of core load 



$ TO LOOP ROUTINE 03 PRESS CPU START 



$ TO LOOP ROUTINE 05 PRESS CPU START 



Invalid CSL and check sum 



( Indicator on CPU turned on ) 



8229 0E60 0C14 0000 
8229 0E60 0C14 4000- 



"Second line 
prints only if 
C. E. key is on. 



— Result of Exclusive OR 
function. 



$ TO LOOP SECTION PRESS CPU START 



$ TO LOAD NEW SECTION FROM NATIVE 2540/ 
DO NPRO AND MAKE READY WITH ADDITIONAL 
SECTION(S). 

General operator messages. 
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Creating the Diagnostic Program Package 



The entire DPP is shipped in card form for all System/360 Model 25 
systems. However, execution of the DPP can be enhanced by using the 
disk file or magnetic tape capability where the system configuration 
permits. These mediums not only simplify loading of microdiagnostic pro- 
grams and the System/360 emulator but also expand their effectiveness 
by providing an alternate means of CSL. 

During installation of the system, the card decks should be transcribed 
to disk or tape (obtained locally) as follows: 
a. Disk DPP 

Use FOFE (Revision level 3) to convert the DPP card file to the CE 
Disk Pack (Both MACROS and MICROS). Refer to FOFE Users Guide. 

Note 1 : If the CE disk pack to be used was built with a previous level 
of FOFE, it must be rebuilt completely. 

Note 2: The diagnostic microcode chains from the file bootstrap to 
* 100 to *1 10 to the micromonitor. All four must be on the 
CE pack. 

Note 3: If it is necessary to put two emulators (or diagnostics) on 
the CE disk pack having the same I.D. (i.e., *E60), this can 
be accomplished by changing columns 75 and 76 of the 
first card of one of the decks to another hex value (i.e., 
*E61). 

Note 4: Do not include *130 (Memory Diagnostic) or *E90 (2560 
ICRs) in either the Disk DPP or the Tape DPP. 

Note 5: Prior to building a DPP on a disk pack, program FFF0 must 
be run against that disk pack. 

b. Magnetic Tape DPP 

Either DEBE (if available) or the 80-80 card to tape function of the 
micromonitor (*1C0) should be used to create the DPP tape from the card 
decks. The System/360 Model 25 macrodiagnostics can be placed on 
another tape by the standard procedure used for generating a diagnostic 
tape. 

Example: FOFF as defined in FOFF description in the maintenance 
diagnostic programs manual for tapes, Vol. 01 . 

The procedure for using DEBE is as follows. 

1. Mount reel of tape (obtain locally) and make drive ready. 

2. Load the decks in the card reader in the following sequence. 

DEBE or* 1C0 
Channel Bootstrap Card 
*100 CPU Nonresident 
*110- 1052 Nonresident 
*1C0 - Diagnostic Monitor 
*200 - Storage Protect 
*300-2311 Parti 
*310-2311Part2 
*320-2311 Part 3 
*400 -1403 Part 1 
*410-1403Part2 
*420 - 1403 Part 3 
*500 - 2540 Part 1 
*510-2540Part2 
*600 - Channel 
*800 - 2560 Part 1 
*810-2560Part2 
*820 - 2560 Part 3 
Channel Bootstrap Card 
*E60 - System/360 
Channel Bootstrap Card 
*E20 - System/360 Model 20 

3. Make reader ready; press END OF FILE 

4. Select reader address on CPU console. 

5. Press CPU load key. 

The reader will stop about midway through DEBE. At this point press 
the interrupt key to complete loading DEBE. 

6. The console printer will then print this message: 

ENT PROG ID - XX 

Enter CT EOB from console printer keyboard. 

7. This message will then be printed: 

ENT ADDR OF OUTPT TAPE - MMAAA 

Enter tape drive address EOB 
Example 00181 

8. At completion of card to tape operation, identify the reel of magnetic 
tape as the DPP. 



The procedure for using the 80-80 card to tape function of the micro- 
monitor is as follows. 

1. CSL the micromonitor (*1C0) 

2. Set monitor sense switch 7 and store the tape address in auxiliary storage 
008D. 

Example: (Tape Address = 80) 

a) Press the alter/ display key. 

b) Enter from the 1052, SC7 EOB. 

c) Enter from the 1052, AA 008D 80 EOB. 

3. Set FFFF in the console switches and press CPU load key. 

4. A message will be printed on the console printer describing the action to 
be taken. 

$ TO LOAD NEW SECTION FROM NATIVE 2540 
Example:DO NPRO AND MAKE READY WITH ADDITIONAL 
SECTION(S). EOF ON. 

5 . NPRO the reader used initially to load the micromonitor. 

6. Load the decks in the card reader. The sequence of cards is the same as 
described in step 2 under the DEBE procedure with the exception of the 
DEBE deck. 

7. Make reader ready; press END OF FILE. 

8. Column 36 through 80 of the first card of each microprogram deck will 
be printed on the console printer as that card is written on tape. This 
printout can be retained as a record of the contents of the tape. 

Example: 128500 DIAG BASIC CPU 0EC0*1000-01 

9 . When the card-to-tape operation is complete, the same message as in step 4 
will be printed on the console printer. 

10. Identify the reel of magnetic tape as the DPP. 

Note: If an I/O error is encountered with DEBE or the 80-80 card to tape 
micromonitor function, the error will be indicated via a 1052 
console printout. The respective procedure for generating the 
DPP tape must be restarted at its beginning. 



Macrodiagnostics 

The following macrodiagnostics are included in the System/360 Model 25 
field maintenance package. Descriptions and listings are provided in volume 
40 of the logic binders. Those released previously and in common use on 
other systems are indicated by an asterisk (*). Descriptions are not provided 
for diagnostics released previously. 



MONITOR 

*1. DMA4-3020 
*2. Message Editor- 3 10A 
3. Expansion section - El 0B 
This allows DMA4 to adjust itself and become more flexible if core storage 
is available. The areas of increased capabilities are: 

a. The number of UDT entries is expanded from 28 to 100. 

b. A typewriter input language compatible with DMA8 has been 
incorporated. 

c. System configuration can be set up by English language statements 
in TXT cards. 

d. UDT table can be set up via DMA4 or DMA8 UDT cards. 

e. Diagnostic information is available via console printer. 

The expansion section adjusts itself with DMA4 according to the following 
rules: 

a. The expansion section is aborted if the proper level of DMA4 is not 
loaded. 

b. Typewriter input is activated only on systems having DM input device 
identified as a 90. 

c. The expansion routines are placed in 3000 - 3FFF on 16K systems not 
having the DM editor (3 10 A) loaded. 

d. On 16K systems having the editor loaded, an option is given to the 
user to maintain the editor and abort the expansion section or vice 
versa. 

e. The expansion section and tables will be located in 4000 to 4FFF 
(thus preserving the DM editor if it is loaded) on systems greater than 
1 6K. New diagnostic sections have been released for the integrated 
attached I/O device. These sections require unique UDT entries: 

1043 Printer 8F 

2311 File 67 

2540 Reader/Punch 8B 

The program listing for DMA4 expansion provides explanation of the 
status messages, instructions to operator, etc., that are pertinent to the 
section. 
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♦EXTERNAL INTERRUPT/DIRECT CONTROL - 34E1 

2311 Microdiagnostics 

C675 File Function 
C676 File Function 
C677 File Function 
C678 File Function 
C679 File Function 
C67A File Function 
C67B File Scan 
C67C 2311 Diagnostic Test 
C67D 231 1 Diagnostic Test 



SYSTEM/360 MODEL 20 MODE (2560) 

The following System/360 Model 20 MFT macrodiagnostics are available 
for execution in the System/360 Model 20 Mode to ascertain proper 
operation of the 2560 MFCM. 

MFT 2041 Ripple Read 

MFT 2042 Ripple Punch 

MFT 2043 Ripple Card Print 

MFT 2045 Ripple Read (Column binary) 

MFT 2061 Stacker Select 

MFT 2062 Print Head Select 

MFT 2072 I/O Short Program 

MFT 2073 Read Error Last Card 

MFT 2080 Speed Test 

MFT 2090 Read Adjustment 

The following MFT test decks consist of data cards for use with the 
MFT tests indicated: 

MFT 2031 Ripple Data Cards (for MFT 2041) 

MFT 2032 Column Binary Data Cards (for MFT 2045) 

MFT 2033 Read Error Last Card Data Cards (for MFT 2073) 

MFT 2034 Read Adjustment Data Cards (for MFT 2090). 

ICR 125 test deck is designed to run under *E90 microdiagnostic 
coreload. 

**MFT2072 should be used only for 2560 problems. The least 
number of commands that will bring on a failure should be 
generated. A unique sequence of commands may be generated 
to simulate the I/O program conditions that are causing machine 
failure. Other devices (1403, 2501 , 1442, etc.) may be operated 
simultaneously with the 2560, if needed, to develop the failure. 



SYSTEM ENVIRONMENT TEST 

The SYST-M30-B system environment test is used by the customer 
engineer to exercise and test the system. This program is designed to 
allow the customer engineer to operate the System/360 Model 25 in a 
manner similar to worst case customer operation. The vigorous random 
internal and I/O exercising done by the program assures that intermittent, 
timing sensitive, or program-oriented troubles will be detected. The results 
of this test are logged internally and are printed out automatically at 
frequent break points as well as being available at any time they are 
requested. 

The I/O units that this test can exercise are 2540, 1403, 1442N1, 1443, 
1050, 2400 series tape units, and 231 1 files. 



INTEGRATED COMMUNICATIONS ATTACHMENT 



Physical Wrap Test 

To run the macro diagnostic physical wrap tests (C4F1 , C4F2, C4F3, 
C4F4) a wrap connector (P/N 2543186) must be utilized. 

This connector is to be installed on the I/O Gate (01E) in the 
location of the lines to be tested prior to loading the macrodiagnostics. 
Each connector has the capability to wrap two pairs of lines or just a 
single pair depending on the system configuration. 

Note of Caution: This wrap connector cannot be used with a terminal 
control Type I telegraph board. 

Macrodiagnostics 



ID Number 

CBB0 

CBB1 

CBB2 

CBB3 

CBB4 

CBB5 

CBB6 

CBB7 

CBB8 

CBB9 

CBBA 

CBBB 

CBBC 

ED60 



CBE1 

CBE2 

CBE3 

CBE4 

CBE5 

CBE6 

CBE7 

CBE8 

CBE9 

CBEA 

CBEE 

C4EE 

C4EF 

C4F0 

C4F1 

C4F2 

C4F3 

C4F4 

C4F5 

C4F6 

C4F7 

C4F8 

C4F9 

C4FA 

C4FB 

C4FC 

C4FD 

C4FE 

C4FF 



Binary 
Binary 
Binary 
Binary 
Binary 
Binary 
Binary 
Binary 
Binary 
Binary 
Binary 
Binary 
Binary 



Synchronous 
Synchronous 
Synchronous 
Synchronous 
Synchronous 
Synchronous 
Synchronous 
Synchronous 
Synchronous 
Synchronous 
Synchronous 
Synchronous 
Synchronous 



Function 
Function 
Function 
Function 
Function 
Function 
Function 
Function 
Function 
Function 
Function 
Function 
Multipoint Function 



Binary Synchronous diagnostics can request 
test message from central BTAM control. 

IBM 1 Line Adapter Test 
IBM 1 Line Adapter Test 
IBM 1 Line Adapter Test 
IBM 1 Line Adapter Test 
IBM 2 Line Adapter Test 
IBM 2 Line Adapter Test 
IBM 2 Line Adapter Test 
TLG1 Line Adapter Test 
TLG1 Line Adapter Test 
TTY Line Adapter Test 
Autodial Test 



Multicom Configurator 
Multicom 1 6K 
Multicom 32K 
IBM 1 Physical Wrap 
IBM 2 Physical Wrap 
TLG Physical Wrap 
TTY Physical Wrap 
1050 Terminal Exerciser 
2740 Terminal Exerciser 
1060 Terminal Exerciser 
1030 Terminal Exerciser 
TLG Terminal Exerciser 
TTY Terminal Exerciser 
2780 Terminal Exerciser 
IBM 1 Autowrap 
IBM 2 Autowrap 
TLG Autowrap 
TTY Autowrap 
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Power on 



Set check control switch 
to PROCESS and turn 
INT TIMER off 



Press SYSTEM RESET 



CPU was shipped with * 
core load (nonresident 
CPU) in control storage 



100 




Yes 




Failures during installation 
due to defective SLT cards 
will be minimal. From 
here on use secondary 
strategy (scoping, etc.) 
rather than primary strategy 
of card replacement 



Diag 1-3 P8 



Diag 1 -5 
Diag 1-3 P9 
Diag 1-3 P6 



Yes 



Diag 1-3 P6 




Yes 



Yes 




Yes 



CSL *100 nonresident CPU 
microdiagnostics (Note 3) 



CSL light should turn off | 
after successful completion f— 

of CSL operation I 

I 





Yes 




Diag 1-3 P9 



Execute *100 (execution 
is automatic if CSL is OK) 
(Note 4) 




Place card decks in 2540 
reader in this sequence: 

(a) Bootstrap 

(b) Micromonitor 

(c) Sections to be 

executed 




No 







Diag 1-3 P8 



Diag 1-3 P2 



Notes: 
(1) 



(2) 



H 



An OK system reset is indicated by all of 
the following. 

(a) No check lights 

(b) Manual light off then on 

(c) System light on then off 

(d) CPU console lights for byte is 00000000 and 
parity bit is off. 

(e) No checksum error. 

OPP (Diagnostic Program Package) 

Where alternate input devices are available, the complete 

diagnostic program package should be kept in appropriate 

form to use these devices for CSL. 

The recommended order for using the alternate CSL capability is: 

(a) Disk 

(b) Tape 

(c) Card 



(3) For CSL of nonresident microdiagnostics from cards, place 
decks in hopper of reader at this point, in sequence indicated: 

(a) Bootstrap 

(b) Nonresident CPU 

(c) 1052 

(d) Micromonitor 

(e) Section(s) to be executed. 

(4) *100 can be looped by setting console switches A,B to 00 
and pressing SYSTEM RESET. 
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V 



Diag 1-3 P3 



Replace or swap cards 
indicated in error 
message. (Replace in 
order shown.) (Note 1) 



Press SYSTEM RESET 
and START 



Yes 




Swapped 




Replaced 



Swapped 



Return card to original 
socket 



XX (inOIXX) is 
routine in which error 
occurred, printed in 
console message. 
See Diag 1-1 part 6 
for micromonitor 
messages 



Set up monitor as follows 

1. Monitor sense 
switch on 

2. Monitor sense 
switch 2 on 

3. Set console switches 
ABCDtoOIXX 
(Note 1) 

4. Press SET IC 



Press SYSTEM RESET 
and START 



Wait for console printout 




No 



Press START. (Initiates 
continuous loop from 
start of routine to 
detected error) 



Yes 



Replace bad card 



Refer printout stop 
address to 

microlisting. Determine 
the test in the 
microlisting that is 
detecting failure. Read 
and understand 
description and test 
that is failing 



Press SYSTEM RESET 
and START 



Error 

message "\ Yes 
printed and machine 
stopped 



No 



Set microinstruction 

address in address 

switches on console 

panel. 

Use match hubs on CE 

panel to create scope 

sync 



Scope and repair 



^ 



Diag 1-3 P3 



Return system to 
customer 



Reload emulator (if 
required) 




Notes: 
(1) 



Use these guidelines with the card fault list: 

(a) If number of suspect cards is 12 or less, replace all 
cards in order shown. 

(b) If number of suspect cards is more than 12, 
replace the first 12 in order shown, then go to 
secondary strategy. 
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Yes 



P Diag1-3P2 




Load 360 emulator 



Macrodiagnostics (Note 1 )^^ crod iagnostics> 
system environment^ 



System 
environment 



Load DMA4 



Load system 
environment programs 



Execute macrodiagnostic 
section or sections 




Execute system 
environment programs 



Diagnose error 
messages and repair 




Yes 



Yes " 



Interpret results 
and repair 



Load and execute 
customer program 




Diagnose and repair 



Fill out PAIR 



Load model 20 
mode emulator 



Execute MFT sections 



Yes 



Load and execute 
*E90 (Note 2) 



Yes 



Load model 20 
mode emulator 





Diagnose error 
messages and repair 





ICR 125 macro 
is executed under 
*E90 



Refer to ICR 
descriptions and repair 



Notes: 

(1) Macrodiagnostic programs are provided only 
H for 231 1 and channel attached I/O devices 

under 360 emulator. 

(2) Microlisting for routine NAAB provides instructions 
for executing *E90 
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C| Diag 1-3 P1 



Correct checksum 
value in core 



Correct bad locations 




No 



$ 



Diag 1-3 P1 



Yes 



Diag 1-3 P7 




Yes 



Reload emulator 




CSL light should turn on 
then off for a successful 
CSL operation 



Restore emulator deck 



Reload emulator 



Yes 



Load and execute 
customer program 



Yes 



Fill out PAIR 



Diag 1-3 P10 
Diag 1-3 P2 
B I Diag 1-3 P8 
Diag 1-3 P7 



Yes 



Return system to customer 



Yes 






No 




Notes: 
(1) 



H 



An OK system reset is indicated 
by all of the following- 

(a) No check lights 

(b) Manual light off then on 

(c) System light on then off 

(d) Byte in console lights is 
00000000 with parity bit 
off. 

(e) No checksum error. 



(2) A bad checksum is indicated 
as follows. 

CE key off - Stop with console checksum light on 

CE key on - Two line printout on console printer. 

(Refer to example on Diagram 1-1 P7.) 
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No 



Refer to memory (BSM) 
maintenance strategy, 
Diag 1-100 



Yes 



Note: 

(1 ) Refer actual address to card fault list 
displayed in byte and 1 . Use these 
guidelines with the card fault list: 

(a) If number of suspect cards is 
12 or less, replace all cards in 
the order shown. 

(b) If number of suspect cards is 
more than 12, replace the first 
12 in order shown, then go to 
secondary strategy. 



Set mode switch to MS 
ADR STOP. Set stop 
address at OF 2 A 



Press SYSTEM RESET 
and START to execute 
BDIA 




Turn switch to PROCESS 




Yes 



Refer to BDIA card 
fault list for stop word 
address in the console 
lights. (Note 1) 



Set mode switch to W. 
(Displays M-register 
address) 



Press START to single 
cycle through loop. 
Record addresses 



Refer lowest address to 
card fault list 




No 



Replace or swap cards. 
(Note 1 ) 



Press SYSTEM RESET 



Replaced^^ Card swapped or 
replaced 



Replace bad card 



Diag 1-3 P6 



Refer to BDIA microlisting 
Block off microprogram 
starting at 0242 by using 
console address switches 
and mode switch on MS 
ADR STOP. Locate failure 
and repair 




Yes 



Replace or swap card(s) 
on fault list (Note 2) 



Press SYSTEM RESET 



Replaced 




Diag 1-3 P6 



Repair, using 
microlisting instructions 
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Refer to microlisting 
card fault list for stop 
word address in console 
lights (Note 2) 



Set mode switch to W. 
(Display M-reg address) 



Press START to single 
cycle through loop. 
Record addresses 



Refer lowest address to 
card fault listing 



Replaced 




Swapped 



Refer to microlisting 




No 



Replace bad card 



Repair, using 

microlisting 

instructions 




Yes 



Replace or swap cards 
on list (Note 3) 



Set mode switch to 
PROCESS. Press SYSTEM 
RESET to repeat the 
loop 





Yes 



No 




Yes 



Yes 



Replaced 



Refer to microlisting. 
Block off program with 
mode switch set to MS 
ADR STOP and repair 
(Note 1) 



H 



Note: (1) Set check control switch to DISABLE 

to clear a loop for scoping. Press START. 

(2) Refer to Diag 1-3 P7. Note 1. 

(3) Use these guidelines with the card fault list: 

(a) If number of suspect cards is 12 or less, 
replace all cards in the order shown. 

(b) If number of suspect cards is more than 
1 2 replace the first 1 2 in order shown, 
then go to secondary strategy. 




Swapped 



Replace bad card 



Diag 103 P6 
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CSL micromonitor 
(Note 3) 



Yes 




CSL micromonitor 
from alternate device 



Yes 



(J) 



Diag1-3P2 



H 




Press SYSTEM RESET 
and ALTER DISPLAY 




Yes 



Display control storage 
OOFC and OOFE. Compare 
to emulator listing. 




Display microwords 
0010-002A 




Yes 



Yes 



Display BCPL microwords 
0080 - OOAA and 00E2 - 
00F4 and correct errors 



Set mode switch to 
PROCESS 




Display BCPL routine 
from console printer key- 
board and compare to 
microprogram listing 



Correct BCPL micropro- 
gram from console printer 
keyboard 



W 



Diag 1-3 P1 



Refer to hand load section 
of BCPL microprogram 
listing 

Enter microprogram for 
appropriate CSL device 
from console switches 



Set mode switch to 
PROCESS 





CSL nonresident 
microdiagnostics from 
alternate device 



Correct BCPL microwords 
0010 - 002A from console 
switches 



Display BCPL microwords 
0062 - 007E and correct 
errors 




Diag 1-3 P1 



Display BCPL microwords 
002C - 0060 and correct 
errors 



Notes: 

(1 ) CSL light should turn on then off 
for a successful CSL operation: 

(2) See Diagram 1-3 P1 , Note 2. 

(3) If micromonitor is only on cards, 
load micromonitor deck preceded 
by boot strap cards, in 2540 reader. 
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Refer to card fault list 
for stop word address in 
console lights (Note 2) 



Set mode switch to W and 
display M-register address 




Press START to single 
cycle through loop. Record 
addresses 



Replace or swap cards on 
list (Note 3) 



Press SYSTEM RESET 
to reexecute 




Replace bad card 



Use instructions on 
listing and repair 



Refer lowest address 
to card fault listing 




Yes 



Replace or swap cards on 
listing (Note 3) 



Set mode switch to 
PROCESS. Press SYSTEM 
RESET to reexecute 




Replaced 



Refer to microlisting for 
*1 10. Block off program 
with mode switch set to 
MS ADR STOP and 
repair (Note 1) 



Notes: 
(1) 



Set check control switch to DISABLE to create a 
loop for scoping. Press START 

(2) Refer to Diagram 1-3 P7, Note 1 

(3) Use these guidelines with the card fault list: 

(a) If number of suspect cards is 12 or less, replace 
all cards in the order shown. 

(b) If number of suspect cards is more than 1 2, replace 
the first 12 in order shown, then go to secondary 
strategy. 

(4) Refer to Diagram 1-3 P2, Note 5. 




Swapped 



Replace bad card 



Diag 1-3 P6 
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Refer to microlisting 
for emulator being 
used, (routines ER01-05) 

1. Read instructions at 
ER01„ (These apply 
to dynamic routines 
ER01-3.) 

2. Press SYSTEM 
RESET 

3. Control address set 
to start of routine 

4. Press START 




Refer to microlisting 
for emulator being used, 
(routines RZZ1-3) 

1. Refer to microlisting 
for starting address 
and instructions 

2. Press SYSTEM 
RESET 

3. Control address set 
to start of routine 

4. Press START 




No 



Control address set to 
start address of ER04. 
Follow instructions in 
microlisting for 
execution 




Control address set to 
start address of ER05. 
Follow instructions in 
microlisting for 
execution 




Yes 




Diag1-3P1 



Refer to microlisting 
for emulator being 
used, (routines 
DR01-03). 

1 . Note start and end 
address of resident 
channel routines 
DR01 and 02 

2. Press SYSTEM 
RESET 

3. Control address set 
to start of routine 

4. Press START 




Follow instructions 
in RZZ3 for 2560 read 
cell test. (ICR 106) 




Refer to microlisting. 
Block off program 
with mode switch 
set to MS ADR 
STOP and repair 




Yes 



Follow manual 
intervention instruc- 
tions in microlisting at 
start of routine DR03 




Yes 



Notes: 



Diag 1-3 P1 

(1) DR01 and DR02 execute automatically; DR03 requires 

manual intervention. If DR01 and DR02 execute correctly, 
the CPU will stop at the point manual intervention is required 
in DR03; follow the instructions in the DR03 microlisting. 



• Diagram 1-5. Resident 2540, 2560 Channel Microdiagnostics 
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▼ 2 ▼ 3 

Memory Diagnostic Technique Diagrams 

The following diagnostic strategy diagrams should 
be used when troubleshooting a memory failure. Used 
A with the operator's console, these diagrams provide a 

comprehensive diagnostic tool for locating and correcting 
memory failures. 

Use *130 Memory Microdiagnostic on systems with 
two memory modules (more than 16K of program storage) 
when the failure is occurring in only one of the modules. 
The microlisting for *130 provides the necessary instruc- 
tions for setup and execution of this microdiagnostic. 



• Diagram 1-100. Memory Diagnostic Technique Diagrams 
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- 
SCAN STORAGE 


1 . Mode switch to single cycle position 


2. Diagnostic control switch to scan stor 


3. Mode switch to process 


4. Check control switch to stop (unless specified otherwise) 


5. System reset 


6. Start 


LOAD PROG STORAGE 


1. Mode switch to single cycle position 


2. ABCD switches to data to be stored [X..X 2 X 2 X 2 (Hex)] 


3. Diagnostic control switch to load prgm stor 


4. Mode switch to process 


5. Check control switch to stop (unless specified otherwise) 


6. System reset 


7. Start 


SINGLE ADDRESS SCAN (At Address 0000) 


1 . Mode switch to single cycle position 


2. Diagnostic control switch to single adr ms 


3. Mode switch to process 


4. Check control switch to stop (unless specified otherwise) 


5. Set switches ABCD to address to be scanned 


6. System reset 


7. Control address set and start 


LOAD STORAGE (Control storage addresses 0000-00FE are accessed but contents remain unchanged) 


1 . Mode switch to single cycle position 


2. ABCD switches to data to be stored 


3. Diagnostic control switch to load stor 


4. Mode switch to process 


5. Check control switch to stop (unless specified otherwise) 


6. System reset 


7. Start 



Memory Diagnostic Technique Console Scan Procedure 



H 



M0 



M1 



P0 



SAR Bit 0=0 BSM No. 1 v 
SAR Bit 0=1 BSM No. 2 f" 



5 6 



P01234567 P01234567 



P1 8 



Y-line drive 



Aux stor drive 
M2I ALD 
MD401 



V 



yv 



v 



2,3,4,5 



M2I ALD's 

MD442 

MD452 

MD462 

MD472 



3,6,7,8 



M2I ALD's 

MD402 

MD412 

MD422 

MD432 



Storage address register 



10 11 12 13 14 



Storage address 
register (SAR) bits 



V 



X-line drive 
J 



1,9,10,11 



M2I ALD's 

MD322 

MD332 



12,13,14 



M2I ALD's 

MD302 

MD312 



1,9,10,11 



M2I ALD's 

MD362 

MD372 



Diagram 1-101. X-Line, Y-Line Decode Source and Memory Diagnostic Technique Console Scan Procedure 
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Set switches ABCD 
to 0000 and set 
check control switch 
to DISABLE 



Load storage 



Scan storage 




Yes 



Back to CSL 



Form Y 24-3 5 29-0 
FES Y24-0086 



. .Diag 1-103 P5 

I D I Diag 1-103 P9 
VDiag 1-103 P10 



Entry from other 
than BDIA 



Set switches ABCD 
to FFFF and set check 
control switch to 
DISABLE 



Load storage 



Scan storage 



Yes 




Yes 



Yes 




Diag 1-103 P5 




Diag 1-103 P5 



CHECK RESET 
and START 



SAR 0=0 problem in BSM 1 
SAR 0=1 problem in BSM 2 



Diag 1-103 P9 




Diag 1-103 P10 



No (control storage address) 



Diag 1-103 P2 



Diag 1-103 P2 
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Diag 1-103 P4 
Diag 1-103 P1 



Diag 1-103 P1 



Set switches ABCD 
to FFFF and set 
check control switch 
to DISABLE 



Load storage 



Scan storage 




Log read out data 
and address 



Check reset and start 



Refer to Diagram 1-101 for 
definition of X- and Y-line decoding 




Address 
indicates 
same 
X-line 



$ 



Address 
indicates 
same 
Y-line 







Address 
indicates 
more than 
one X-line 
but no Y- 
line pattern 



$ 



Yes 



Address 
indicates 
more than 
one Y-line 
but no X- 
line pattern 



$ 



Diag 1-103 P3 



Diag 1-103 P3 



Diag 1-103 P4 



Diag 1-103 P4 



Diag 1-103 P8 



G 



Diag 1-103 P6 



H 



Diagram 1-103. Memory Diagnostic Technique Diagrams (Part 2 of 10) 
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Diag 1-103 P2 



Read out data blank 
for single X- or Y-line. 



X-line drivers 



Refer to M2I ALD's 
MD 302 
MD 312 
MD 322 
MD 332 



Note 2 



Notes: 
(1) 



These include: 

(a) Array solder connections 

(b) Driver to array pin continuity 

(c) Contact and spring tension 
on array connector. 



(2) Refer to Chapter 1 of 2025 FEMM 
for X-line and Y-line card locations. 



Replace bad card. 



H 



Diag 1-103 P10 



Attempt to repair 




No 



Display a failing address 
+ 4000 (hex) 



Yes 




X-line drivers 



X-line drivers 



Refer to M2I ALD's 
MD 322 
MD 332 



Diag 1-103 P2 



9 



Y-line drivers 



Refer to M2I ALD's 
MD 362 
MD 372 



Note 2 



Swap cards 



For program storage, 
repeat procedure be- 
ginning at Diag 1-103 P2 G. 
For control storage, re- 
peat procedure beginning 
at Diag 1-103 P5 B 




Yes 



Note 2 



Refer to M2I ALD's 

MD 402 

MD 412 

MD 422 

MD 432 

MD 442 

MD 452 

MD 462 

MD 472 



Note 2 



Check for open drive 
line or diode 




Check drive line 
physical connections 
(Note 1] 




Back to CSL 



• Diagram 1-103. Memory Diagnostic Technique Diagrams (Part 3 of 10) 
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Diag 1-103 P2 
Diag 1-103 P6 



Diag 1-103 P2 
Diag 1-103 P6 



X- or Y-line interaction 



Replace bad card 



Determine which X-lines 
are failing 



Refer to Diag 1-101 for j 
definition of X- and Y- I 
line decoding ' 



X-line drivers ALD pages 



MD 302 

MD 312 

MD 322 

MD 332 

MD 362 

MD 372 



I |' 

( Refer to Chapter 1 of , 

I 2025 FEMM for X- and | 

I Y-line card locations ■ 



Swap cards 



For program storage, 
repeat procedure beginning 
at Diag 1-103 P2 G. 

For control storage, 
repeat procedure beginning 
at Diag 1-103 P5 B. 



Yes 



Diag 1-103 P10 

5> 




Check for short between 
drive lines 




No 



Attempt to remove short 




Yes 



Back to CSL 



Replace array 



Determine 


which Y- 




lines are failing 




Y-line drivers ALD pages 




MD 


402 




MD 


412 




MD 


422 


Auxiliary storage Y-line 


MD 


432 


drivers MD401 


MD 


442 




MD 


452 




MD 


462 




MD 


472 











If more than two drive 
lines, diode matrix may 
be at fault 




Replace shorted diode 



Back to CSL 



Isolate short to 
logic gate or array 



No 



Check for short between 
one line and all others 



Yes 




Restart procedure 



Prog 



CTRL 




Aux 



$ $ 



Diag 1-103 P2 Diag 1-103 P10 Diag 1-103 P5 
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Diag 1-103 P4 
B J Diag 1-103 P1 



Yes 



Scan storage 



Diag 1-103 P1 




Storage scan stop at address 
0000 with memory data check 



No 



Yes 



Yes 



Work on BSM 2 



Work on BSM 1 



Set check control switch 
to DISABLE and perform 
single address scan 



Check -30V and -18V at 
BSM board pins (Ref 
M0999). Using M2I tim- 
ing charts and starting 
with read call, scope BSM 
basic controls and interface 



Correct problem 



Set switches ABCD to 
FFFF and set check con- 
trol switch to DISABLE 



Load storage and 
press CHECK RESET 




No 



Hand Load 0000 - 
00FE for selected 
CSL device 



Diag 1-103 P1 



Back to CSL 



H 



Diagram 1-103. Memory Diagnostic Technique Diagrams (Part 5 of 10) 
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Diag 1-103 P2 



No 



Scan read out data not blank 



Rofer to control storage 
listing for correct con- 
tents of failing addresses 





Yes 



Set switches ABCD to 
FFFF and set check con- 
trol switch to DISABLE 



Load storage and 
press CHECK RESET 





Yes 



Ignore errors in control 
storage 0000 - 00FE 



Diag 1-103 P8 
R 



Establish address pattern 
and failing data bit 




X-line 



$ 



Diag 1-103 P4 




No 



Both 



Yes 



Diag 1-103 P7 




No 



Yes 



Yes 



Diag 1-103 P8 
Y-line 



Diag 1-103 P4 



^ 0- 8KB sensing 0-8K A sensing 



8- 16K A sensing 8 - 16K B sensing 



<t> 



Diag 1-103 P7 



H 
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▼ 4 

Diag 1-103 P6 



Notes: 



(1) 


Do not swap out of the 8K 




block of storage. 


Cable information 




Date bits 


0-8K 


8- 16K 


0,1,2 


B1K4 


B1J4 


3,4,5 


B1K5 


B1J5 


6,7,P0 


B1L5 


B1L4 


8,9,10 


B1M5 


B1M4 


11,12,13 


B1P4 


B1N4 


14,15,P1 


B1P5 


B1N5 



Swap sense/inhibit cable 
for failing bit with cable 
for another bit (Note 1 ) 



Repeat scan (Either 
storage scan or storage 
load depending on pro- 
cedure used to arrive 
at this point) 



(2) Resistance Readings 

For sense/inhibit winding 
Black wire to white wire - 3.5^ 
Black wire to blue wire - 3.5 n 
Blue wire to white wire - 7.0 n 

(3) Refer to Chapter 1 of 2025 FEMM 
for location of inhibit drivers for 
different bits failing 




No (problem in array) 



Replace sense/inhibit 
cables to original 
positions 



Yes (problem on gate) 

Diag 1-103 P6 



No 



Swap inhibit driver 
for failing bit and 
repeat scan (Note 3) 



Replace card 




Replace sense/inhibit 
cables to original 
positions 




Check for open sense/ 
inhibit line (Note 2) 



No 



Determine which two 
pins are associated with 
failing bit. Refer to M2I 
ALDsMD 510- MD 562 



Yes 



Set switches A BCD to 
0000 and set check con- 
trol switch to DISABLE 
(Diag 1-103 P8, Note 1) 




Check for short between 
failing sense/inhibit line 
and each X-line in array 
section (A or B) 



Load storage and scope 
to troubleshoot problem 




Yes 



Replace card B1F2 
(inhibit decode gates) 
and repeat scan 




Check for open in 
sense/inhibit winding 
(Note 2) Bypass if 
already done 




Yes 



Set switches A BCD to 
FFFF and set check 
control switch to 
DISABLE 



Load storage and scope 
to troubleshoot problem 



Yes 




Replace array 



Back to CSL 



• Diagram 1-103. Memory Diagnostic Technique Diagrams (Part 7 of 10) 
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Diag 1-103 P2 



Notes: 

(1) If POor P1 are being picked, 
set switches A BCD to 0101 

(2) Refer to Chapter 1 of 2025 FEMM 
for location of inhibit drivers for 
different bits failing 



PICKING A SINGLE BIT 



Set switches ABCD to 
0000 and set check con- 
trol switch to DISABLE 
(Note 1) 



Load storage 



Scan storage 



Yes 




Ignore errors in CTRL 
storage 0000- OOF E 



Establish address pattern 
and failing data bit 




No 



Swap inhibit driver 
card for failing bit and 
repeat Scan (Note 2) 




Diag 1-103 P6 



No 



Refer to M2I ALD MD007 
for Z-resistor location. 
Check wire connection and 
meter for open resistor 




Replace card 



Yes 



Repair 



Check for open line 
from resistor to driver 



Repair if possible 



Diagram 1-103. Memory Diagnostic Technique Diagrams (Part8of10) 
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3 ▼ 

AlDiag 1-103 P1 



Yes 




Set switches ABCD 
to FFFF and set 
check control switch 
to DISABLE 



Load storage 



Scan storage 



Yes 




Set switches ABCD 
to 0000 and set 
check control switch 
to DISABLE 



Load storage 



Scan storage 




Diag 1-103 P1 



Set check control 
switch to DISABLE 
and press CHECK 
RESET 



Press START 



Vary -30V array 
voltage 



I Do not exceed -34.5V 




Check strobe timing and 
if necessary adjust + 10 ns. 
and check operating 
temperature 



Failure remains 
the same 



Optimize BSM 



^y^ control ^^ 

<^ storage J> 

^^^s^ address ^^ 

|Yes 


No 




Patch micro to bypass 
error until array 
arrives. Remember all 
branching labels 
















Replace array 





Yes 



Yes 



Set switches ABCD 
to FFFF and set 
check control switch 
to DISABLE 



Load prog storage 



Scan storage 




Set switches ABCD 
to 0000 and set 
check control switch 
to DISABLE 



Load prog storage 



Scan storage 




*" Nc 



Log data as reference 
for future calls 



( Back to BDIA or CLS 



Form Y 24-3 5 29-0 
FES Y 24-0086 
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Diag 1-103 P1 



Single Y-line 



Refer to M2I ALD 
MD401 



Replace line driver 
card 




Yes 



© 



Diag 1-103 P3 



Diag 1-103 P4 
Diag V-103 P1 



© 



Set switches ABCD 
to FFFF and set 
check control switch 
to DISABLE 



Load storage 



Scan storage 




Yes 




No 



Yes 




Y-line interaction 



Back to CSL 



Set switches ABCD 
to 0000 and set 
check control switch 
to DISABLE 



Load storage 



Scan storage 



Yes 



<5 



Diag 1-103 P4 



Diagram 1-103. Memory Diagnostic Technique Diagrams (Part 10 of 10) 




No 



Log data as reference 
for future calls 



Back to BDIAorCSL 



1-103 (1/69) 



Power System Diagnostic Technique 



H 



Diagram 1-200 Power System Diagnostic Technique 
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Customer reported 
trouble 



YA161-A 



Press power-on switch. 



i Observe status of 

I lights located in power 

I switch. 

I 



YA151-E 









Suspect: 

1. EPO switch pulled 

2. Customer power 
failure 

3. Fuse 24 blown 

4. Mainline CB tripped 





No 



Check K21 



Refer to system logic 
YA161 



k) 



Diag 1-201 P2 



Try: 

Connect a test ground 
and touch K21-1 
coil. If power comes 
up, check out pick 
circuit for K21 



White 



Check the following: 

1. 2311 motors not 
running - CP2 

2. 1 052 motor not 
running - Fuse 22 

3. 2560 indicators 
off CB8 

4. 2560 motor not 
running - fuses 
6 and 7 

5. Console logic 
indicators off - 
fuses 8 and 9 
located in PS 13 

6. 1403 motors not 
running - check 

a) cable shoe 
connectors and 
power plug are 
properly 
connected 

b) CE switch closed 

c) T-casting closed 

d) 60V power supply 
fusePS14-F1 




Yes 



Check fuses F30-F33 
and F35. 



Diagram 1-201. Power System Failure Analysis (Part 1 of 3) 
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A Diagram 1-201 P1 



Yes 




Abnormal failure; consult 
your YA (Power) logics. 



YA 161-B 




CB light on 



Thermal 
light on 



Suspect: 
CB tripped 



Suspect: 

Open thermal element 



Check for defective ' 
fan in fault area 



Reset CB 



Refer to logic YA1 32. 
Locate open area on TB19. 



If PS9 CB trips, check 
fuses F30, F31, F32 and 
F33. 



H 



• Diagram 1-201. Power System Failure Analysis (Part 2 of 3) 



The midpack power supply 
CBs will function for both 
overvoltage and overcurrent, 
Be certain the associated 
power supply fan is 
operating. 



To determine if the circuit 
breaker tripped because of 
overvoltage or overcurrent, 
remove the amplifier card 
only. (Never under any 
condition remove the 
overvoltage card with the 
machine load connected.) 
If the circuit breaker 
trips with the amplifier 
card removed, you can 
assume the power supply 
is defective. If the circuit 
breaker does not trip, 
you must determine if: 

1. The PS load is 
shorted 

2. The PS voltage 
is properly set 

3. The amplifier is 
defective. 



If PS 1 1 circuit breaker 
trips open the CE aid 
switch, reset the circuit 
breaker and turn on power. 
If PS 1 1 circuit breaker 
does not trip with the CE 
aid switch, open check 
for shorted hammer-driver 
coil. 







Diag 1-300 P1 
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Diag 1-201 P1 




No 



Yes 



Suspect: 

Missing voltage to voltage 

sense group 1 (V/S 1) 



YA161-F 




Yes 



Suspect: 

Missing voltage to voltage 

sense group 2 (V/S 2) 



YA161-G 




Yes 



Suspect K17 points 
defective 



Replace K17 



I 

iTo check for pick status, 

(measure voltage across coil 



~r 



Suspect all channel I/O 
units are not powered up 



I Refer to logic page 

I YA181 and check voltages 

I to sense card V/S 1 



Check for tripped circuit 
I breaker CB3, 5, or 7. 
I Check for blown fuse. 
| F1-F5, F34,T7-F1, 
I T1-F1,orT1-F2 



If all console indicators 
are on and 1052 line spaces 
continually, check F3 



I Refer to logic page YA1 81 

j and check voltages to 

I voltage sense group 2 V/S2 



' Check for blown fuse 
I T1-F1 or F2. Check 
| for tripped circuit breaker 
■ CB4 or CB6. Check 

status of K12 and 
I K23 - should be 
I picked 



I Check for blown 

i fuse T7-F1 if com- 

I munication and/or 

I 2560 feature is in- 

I stalled on machine 



Check EPO relays 
K25, 30, 35, and 
40 to be certain 
they are in a pick 
condition 
Check that all I/O 
unit cables are se- 
quentially plugged 
and TB6 properly 
jumpered for correct 
number of I/O units 



Ref: Logic YA 171 
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A print check with print 
ready off can indicate a 
coil protect check. If the 
chain motor is not run- 
ning, this is an indication 
of a coil protect check 
because this error would 
drop the +60 V. 



Caution 

A bad hammer driver 
card that is always on 
may have been due to a 
shorted hammer coil. 
Swapping cards may result 
in damaging additional 
hammer driver cards. The 
problem causing position 
should be positively 
identified and checked 
for a shorted coil before 
full current printing is 
attempted. 



Diagram 1-201 P2 



V 



Yes 



This indicates that one 
or more hammer driver 
is on and cannot be 
reset. Two methods 
can be used to identify 
the error print 
positions: 



1. 



Observe which 
positions printed 
on the form when 
the error was reset. 
Open the current 
limit switch, open 
the T-casting, 
remove the paper 
and observe which 
hammers are 
protruding. 



Determine why the 
hammer driver is on. 
The problem can be due 
to a failure on the 
hammer driver card 
or due to an improper 
input signal to the 
hammer driver. With the 
current limit switch 
open, the output of the 
hammer driver will be 
at 0V if it is on. If it is 
not on, but another 
driver is on, the output 
will be at approximately 
+6V. If no drivers are 
on, the output will be 
at +40V. If the hammer 
driver latch is on, the 
test point will be at 
0V. If the latch is off, 
the test point will be 
at approximately +6V. 



No HD compare inputs 
should be on. No addressed 
HD reset should be on. HD 
reset should be at 0V to 
reset the HD. If power has 
just been turned on, or 
system reset given, the 
PLBARisOOsothatthe 
address lines on are X0 and 
Y0. If a print line has just 
been completed, the 
PLBAR is 132 so that the 
address lines on are X4 
and Y16. No other address 
combination should be on 



Yes 



This indicates a solid coil 
protect check. Operate 
the check reset key and 
try to print again 




Open the current limit 
switch to limit HD 
current and attempt 
to turn off the print 
check light on the printer 
with the check reset key 




The coil in the error 
position is shorted and 
cannot operate the 
hammer. It will be 
necessary to identify the 
shorted position. Fuses 
F30 and F31 control the 
odd hammers and fuses 
F32 and F33 control the 
even hammers. Remove 
the fuses and observe 
which will allow +60V to 
remain on with the 
current limit switch in 
the normal (ON) 
position. See WP 221 and 
WP222fortheHD 
positions controlled by 
each fuse 



A print check with print 
ready off may indicate a 
coil protect check. Reset 
the error and print 



The HD cards for the 
indicated positions can 
now be removed. To 
determine the failing 
card remove cards only 
with power off. Once 
the failing card has been 
defined, the current 
limit switch can be 
opened, and the output 
of the HD observed to 
determine the bad 
circuit. The coil in the 
failing position must be 
checked and replaced if 
shorted, because the 
shorted coil can damage 
another HD the next 
time printing is 
attempted. 




Reset the print check, 
make the printer ready 
and try to print again 




Yes 



No additional errors 
occur. Problem is 
intermittent and may 
be due to a faulty 
current sense reed relay. 
The relay is occasionally 
failing to pick 



It should not be possible 
to reset the print check 
because of one of two 

conditions 

1. The current sense reed 
relay has failed and is 
always closed even 
though the current 
should be below the 
pick level due to the 
current limiting 
resistor. 

2. One of the circuits in 
the coil protect check 
has failed keeping the 
check latch on 
erroneously 



The alternate method of 
determining which is 
the shorted coil is by 
measuring the resistance 
from the output of the HD 
to the +60V return. A 
resistance of approximately 
12 ohms is expected. A 
resistance of less than 1 
ohms is probably a shorted 
coil 
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Form Y24-3529-0 
FES Y24-0086 



No 



Yes 




If many positions indicate 
as errors, the cause may be 
Fuse F30, F31,F32 and/or 
F33 being blown. 
This should be indicated 
by a power check light 



Run diagnostic sections 
MOO and 410 




If the error is fault- 
located, replace the 
cards listed. 

Error stops can occur in 
section MOO because of 
the failure of an individual 
HD or print position. Fol- 
low the instructions given 
in the failing routine if the 
replacement of the fault 
located cards does not cor- 
rect the problem 




Yes 



No 



Take appropriate action 
to correct the problem 



Run routine WE70 in sec- 
tion *420„ 
Note: Routine WE70 prints 



2 blank lines followed by 
the chain image pattern 




Use the CE trap buffer 
scan while running 
customer program to 
identify the error 
position. This will print 
out 264 characters on 
the 1052. Each two 
character group will 
represent the check 
plane data for the 132 
hammer positions. An 
A,B, or C will indicate 
the failing position 
caused by a hammer 
driver being on when 
it should be off 




Yes 



Yes 



H 



The coil protect check 
is due to the failure 
of the current sense 
reed relay to operate. 



The error is most 
probably because of 
a defective circuit 
in the coil protect 
check area 




Yes 



The setting of the coil 
protect check latch can be 
blocked by using switch 3 
(coil protect check bypass). 
This can be done safely 
because the check is a 
false check. The check can 
be due to one of these 
conditions. 

1. An open HD line to 
the +60V causes the 
AH DO to indicate 
that the HD is on. The 
open could be an open 
coil or open line. 

2. An incorrect AH DO 
signal can be given 
because of a defective 
HD card or in the 
circuitry used to 
develop the AH DO 
line 



Reset the error condition. 
Open the current limit 
switch. Turn on the coil 
protect check bypass 
switch to allow running 
without turning off print 
ready. The printer can 
now be run and the 
previously indicated error 
positions can be observed. 
The error is due to a false 
setting of the HD latch. 
This can be due to a failure 
of one of the input diodes 
on the HD 
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4-32 P1 3A First Cycle Storage Wd ■ 
(ModeSw) ..6B 



11 — Process Mode Sw 4-3 6B 

10 — Insn Step Sw 4-3 5 A; 4-2 6A 

9 — AS Adr Stop Sw 4-1 1 2E; 4-27 P2 2B 

6 — Mod-LS Sw 4-6 4C; 4-32 P3 2 A 

5— ALU-Ext Sw 4-35 P12B 

1 — MS Address Stop Sw 4-11 2D 

— SAR Delayed Stop Sw 4-3 5A; 4-21 2E, 5E 



p..6B 
-i-AS DataSw- 



MS Data Sw 



OR 



PA191 
Display M Reg 4-31 2C; 4-35 P1 8D 



Display WO 
Display W1 
Display BA 
Display ALU-Ext 
Display LS 
Display Ctrl Reg 



PA191 



OR 



,— 4-6 3C, 7B, 7C; ..2A 
-4— Allow Man Alt-Disp Store 



Allow 
Man 



PA211 



..5B Manual Inhibit Latch 

4-6 6C (Not) Alter Storage Intlk. 

4-6 7A Alter Storage Latch 

..6A Display Store Latch 



OR 



Display Ctrl Reg 1 



Display R 
(Storage Data Out) 



- Man Read Call 4-27 4A 











A 


5D Single Cyc Not MS or AS- 





PA231 



-Single Cycle Mode 4-2 7 B 



PA211 



Mod-LsSw 



4-11 5C Clock Off 



.9C Display ALU-Ext 



OR 



Allow Sw Decode 4-32 P2 2D; 4-32 P3 3E;4-40 to 4-48 



PA201 



o 

NO 



m 



05 

oo 



D 

0)' 

cq 






3 
O 



< 

o 

o 

— * 

CD 
CO 

o 

-^ 
0) 
CQ 
CD 



Display Core Storage 


Address-Sw ABCD 

Selection of Aux Storage or Main Storage is by use of the ModeSw (AS Data or MS Data) 




1 (Not) Display Sw 4-4 2C 


- ■ ■■■■ 


2 Display Sw (Pressed) 4-4,3B 


^ »• bw Bounce ,^^_ - 


3 Display Storage Lt 4-4 4A 




4 Display Storage I ntlk Lt 4-4 4A 




5 Manual Inhibit Lt 4-4 5B 




6 Set W-Reset Ctrl Reg * 


Mnt 1 mm — — ^_ Not 4 Not 5 


7 Gate Sw A B C D to M 4-6 9B 




8 Set M 4-6 9C 




9 Man Read Call 4-4 8D 






10 Rd Echo 4-27 P1 9C 


i 


11 Display R 4-4 9 D 






* Active only if previous 
cycle was a machine cycle 
or system reset. 





ft 
en 



45> 

en 



oo 



9. ▼ 



CO 
Q) 

3 

CD 



0) 

C 

CO 



o 

IT 

o> 

O 
CD 



Inhibit Manual Alter 



4-4 6A Display Store Latch 



4-11 5C Clock On 



4-1 9C Mach Reset 



PA021 



OR 



£E 



PA221 



4-4 7B, 4C 
(Not) Inhibit Manual Alter 



4-27 9C Read Echo 



PA221 



4-1 9C Mach Reset 
4-4 8B Allow Store 
4-4 6D Allow Man Alt-Disp Store 




(Not) Store Sw (Normal) 

4-4 4C 
Store Sw (Pressed) 




Alter Storage Lt ..7D; 4-4 4B, 7E; 4-27 P5 4D 



4-6 7D Allow Man Alt-Disp Stor 
4-1 1 5C Clock Off 



4-3 3C Clock Off Not 1st Cycle Stg. Word 
4-3 5C Ctrl Adr Set Sw (Pressed) — 



St LS Gt Sw AB to AB 4-35 P1 4D 



(Not) St LS Block M Disp 4-4 7C 



OR 



PA231 



4-11 5C Clock Off 

4-4 6B (Not) Display Storage 
Intlk Lt 



4-4 7D Allow Man Alt-Disp Stor - 

4-4 6C Display Sw Pressed 

4-4 4B Display Storage Intlk Lt — 
4-4 6B (Not) Manual Inhibit Latch 



..6B (Not) Alter Storage Intlk Lt 
4-4 5B Manual Inhibit Latch — 



Man Gate Sw A BCD to 
MO 4-20 7C 



Man Gate Sw ABCD to 
M1 4-20 5E 



OR 



Man Set M Reg 
4-22 5A 



PA231 



■ Man Set W Reset Ctrl Reg 4-12 5D;4-24 4C, 4E 



PA231 



LS Manual Write Line 



.6A Alter Storage Latch 



OR 



■ Man Store 4-27 P5 3A; 4-35 P1 4D 



Man Set AB 4-35 P2 3B, 3C 



PA231 



St LS Intlk Latch 4-31 3C; 4-32 P1 5E 



Degate M Display 4-32 P2 6D 



g 

03* 

CO 



CO 

O 
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CO 

r+ 
O 



CO 
CD 







Store Local Storage 


Data-Sw AB 


Address-Sw CD 


(No Time Base) 


1 


(Not) Store Sw 


4-6 2C 










o 


Store Sw (Pressed) 


4-6 2C 




■ ML J 






3 


Store LS Latch 


4-6 5D 


2 M 10 


4 


Store LS Intlk Lt 


4-6 4D 










5 


Allow Sw Decode 


4-4 6E 




6 


Display M 


4-4 8C 




^^M 9 




9 ^^^^^^ 


7 


Man Set AB 


4-6 9 B 


2 M 2 


8 


GateSw AB to AB 


4-6 6C 




9 


Gate B to LS Asm 


4-31 7C 




10 


LS Latch (Turn Off Delay) 


4-6 4D 


1 


2-4 




2 1 



o 

o 

CD 
CO 

r+ 
O 



CO 
CD 



Display halfword must be done first. 
Alter Core Storage: Alter Aux Storage if Mode Sw to AS Data 

Alter program storage if Mode Sw to MS Data; To Alter control storage CE key must be On. 



After alter is completed the data set into core 
storage is displayed in byte and byte 1 
indicators. 



ro 
o 

-n 
m 



1 (Not) Store Sw 



11 



4-6 2C 



Store Sw (Pressed) 



4-6 2C 



Alter Storage Lt 



4-6 2C 



Alter Storage Intlk Lt 



4-6 5B 



Ian Inhibit Lt 



4-4 5B 



GateSw AB to AB 



4-6 6C 



Man Read Call 



4-4 8D 



8 Man Store 



4-6 9D 



Rd Echo 



4-27 P1 9C 



10 Man Set AB 



4-6 9E 



Inhibit Manual Alter Lt 4-6 3A 



12 Display R (Storage Data) 4-4 9D 



1 3 Store Byte 



4-27 P5 4A 



14 Store Byte 1 



4-27 P5 5D 



15 GateSw CD to AB 



4-35 P1 6E 



Switch Bounce 



Switch Bounce 



(Not) 4 



(Not)5 



(IMot)4 



,(Not)5 



Appr. 500 ns after 7 "*" 



425 ns- 



,(Not)4 



(Not)5 



(Not)7 



(Not)8 



,(Not)3 



Appr. 500 ns after 7 ^ 



■425ns- 



(Not)7 



,(Not)3 



00 






-p* 
o 



a 

CO 



D ▼ 



CO 

—t 
Q> 

3 
-p* 
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03 



o 

— h 

w 



4-11 9DT7- 



.6B Check Reset Sw (Pressed) — 
4-1 1 5C Clock Off 



(Allow PC) 
FL 



4-1 9C Machine Reset Sw 



OR 



Allow PC — 

4-10P3 8B, 8C, 8D 
4-12 5D;4-75 2E 



PA121 



Storage Data Parity Check 



Check Storage Data Out Bits PO, 
0-7. If Even, Parity Error Exists. 



Check Storage Data Out Bits P1, 
8-15. If Even, Parity Error Exists. 



4-12 5B Prog Mem Word Cycle 
(Even Parity) 



RC071 

4-21 4D (Not) M1 Reg Bit 7- 
4-12 5B PMWC • 



OR 



4-21 4D M1 Reg Bit 7 



OR 



MC181 



Mem Addr Parity Check 



Mem Addr Bits 0-14, M1 Reg Bits 
P and 7, and MO P Bit Corrected are 
Checked for Even Parity. If Even, 
Parity Error Exists 



MP071 



4-15 6C KH Decode 9 

4-15 6C MMSK Reset Pulse 



■(Not) Check R1- 

-(Not) Check R0 
(—(Even Parity) ■ 



4-3 5B Scan- 



OR 



OR 



RC071 



4-337 9D (Not) Share Cycle 
4-12 5A (Ctrl Cycle AB) — 
4-12 5B (Not) PMWC — 



RC071 



4-20 4C (Not) Gate Br Mask to M - 



— M-Reg Even - 5- 



MP071 



..6C Mach Or Chk Rst- 



A — Reset Error Reg- 



OR 



(Reset 



i— 2. 



\ 



\ 



■4-10 P3 8B,C,D 



4-10 P2 7C 



RM041 



CHECK 
RESET 



PR021 



Check Reset Sw (Pressed) ..2A; 4-10 P2 2B; 4-12 2B 



4-1 3 8D Check Sum Latch 
..9D Error Pulse 



4-3 8A Check Stop Switch 



4-1 3 8D (Not) DR-0 Disable CPU Error Stop 

Chnl Parity Check Latch GS3 

4-3 4A Process Ch Ctrl Switch 

..9D Error Pulse 



4-1 9C Machine Reset Sw- 



OR 



4-15 8C MMSK Reg Bit 8 
4-15 8C MMSK Reg Bit 9- 

Mach Or Chk Rst 



OR 



OR 



Hard Stop 



r 



FL 



.3D 



KC051 



Hard Stop 4-11 3B 



.(Not) Hard Stop 4-11 2C; 
4-1 7B 



-1 — Allow PC 

4 4-11 9B T3 

'3 — Storage Data Check ' 



KC051 
Storage Data Check 



(Reset)- 



FL 



Storage Data Parity Latch 



4-21 2A;4-40 7C 



Mem 
Data 



KC062 



4-13 8D (Not) DR-0 Disable CPU Error Stop 
4-90 P2 9D Set STP Parity Error 



-1 — Allow PC 



4-11 9B T3 



-4 —Ctrl Word Parity Error- 



4-10 P3 9C Error Pulse 1 



Ctrl Word Check 



(Reset) 



FL 



Ctrl Word Parity Latch 



4-27 2A 
4-40 7C 



Ctrl 
Word 



KC062 



-1 — Allow PC — 

4-11 9E T8- 

■5 — M Reg Even 



OR 



4-10 P2 2A 
. Error Pulse ..7B, 7C 



KC062 



Stor Addr Check 



( Reset) - 



FL 



Storage Address Check Latch 



KC062 



■ 4-40 7C 



Stor 
Addr 
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(C.E. Panel) Condition In 

4-3 2C Trap Diag Ctrl Sw 

4-10 P19D Error Pulse 

4-337 9D (Not) Share Cycle- 
4-3 4A Process Ch Ctrl Sw — 



OR 



4-50 8C Mach Chk Mask Latch-I 

Mach Chk 4-3 2C Trap Diag Ctrl Sw 

— Mach Chk Latch 



OR 



4-15 8C MMSKRegBit9 
4-1 9C Machine Reset Sw 



4-10 P1 6B Check Reset Sw (Pressed)- 



OR 



FL 



TR011 



KC051 



4-14 9C 2311 Disk Mode 



4-337 9D Share Cycle 



OR 



4-10 P1 9D Error Pulse 

4-1 9C Machine Reset 

4-10 P1 9D Check Reset — 



File Ctrl Check 



4-10 P1 3E Reset Error Reg- 



OR 



FL 



4-32 P1 3A First Cycle Storage Word 



4-11 9D T7 



4-25 5D Wrap 



4-1 5D (Not) CSL 



4-14 9C 2311 Disk Mode 
4-337 9D Share Cycle 



OR 



(Mach Chk Latch Gated) 4-23 6D 



4-3 2C (Not) Trap Diag Ctrl Sw- 



4-22 9D GateM0-M1 SAR Lines- 
4-11 9D T8 



MC Trap CR Reset 4-12 2B 



Mach Chk 

Store Word Inhibit 



FL 



4-22 9A Gate M0-M1 SAR Lines- 
4-3 2C (Not) Trap Diag Ctrl Sw- 



Ctrl Reg Reset Bis W 4-12 3C; 4-24 4C, 4E 



TR011 



TR011 



File Stor Wrap 



4-2 9E Reset File Error - 



OR 



FL 



OR 



■CPU Detected File Error 4-323 2E 



Mach Chk Trap with Trap 
Diag Ctrl Sw Off 


During Storage Word (Word Type 2) 
TO TO 




During Word Types 0, 1 , 3-7 
TO 


TO 






1 st Cycle Stor Wd 


2 nd Cycle Stor Wd 


1 st Wd of Trap 




Ctrl Word X 


* No Operation 


1 st Wd of Trap 


1 Mach Chk Latch 4-1 4A 


I I I I I 




2 Mch Chk Stor Word I nh Lt 4-1 6B 


I 


I i I I 




3 Gate M0-M1 to SAR Lines 4-22 9A 




I 




I 






4 Ctrl Cycle Lt 4-12 4A 










K I 




5 MC Trap CR Reset 4-10 7 A 


— 


Note 1 I I I m Not e 1 




6 Ctrl Reg Reset Bis W 4-10 8B 




Note 2 | | 


Blocks W Reg Set M „ to , 






V/j;s///77?^****—m 


7 Ctrl Reg Reset 4-12 6D 


■ 


L ' 


I 

■ ■ 


■ 


8 Mach Chk Mask Latch 4-50 8D 




i i i_ i 





Note 1 : Reset does not occur when the 
Trap Diag Ctrl Sw is on. 

Note 2: Second cycle of storage word 
normally blocks set C-register 
and set W-register. 



No operation occurs during this cycle; cycle 
is required to save the address + 2 where the 
error occurred. Ctrl reg is reset at TO of the 
no operation cycle and is not set. 
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oo 



D 

CD 
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CD 






o 
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GO 



4-12 4A (Not) Control Cycle Latch — 

4-337 9D (Not) File Request Lat 

4-13 6A Ctrl Word Type 2 



.Check Data' 

( 1 st Cycle Storage Word) 



RC001 



4-12 



(Not) Ctrl Reg Bit 12 
(Not) Ctrl Reg Bit 13- 
Ctrl Reg Bit 2 




Ctrl Word Type 2 

(Not) Ctrl Reg Bit 12 
(Not) Ctrl Reg Bit 13 
Ctrl Reg Bit 14 



r 



M Equals K- 
4-20 2C 



RC001 



OR 



OR 



RA061 



4-1 3 6A Ctrl Word Type 2 
4-20 4B Gate A Reg to M1 
4-36 P1 4D B Reg Gated - 



OR 



4-35 P1 4C 



(Not) Ext to CPU 
(Not) M Equals K 



4-11 9E T9 

4-36 P1 4A (Not) Degate A Straight 

4-1 3 5B (Not) Ctrl Word Type 4 

4-35 P14C (Not) Ext to CPU 

4-12 5A (Ctrl Cycle AB) 

4-11 9D T7 

HNot) M Equals K 



4-20 4B Gate A Reg to M1 

4-1 3 6A (Not) Ctrl Word - 
Type 



OR 



A-Reg Check Gate 



A Reg Check Gate- 



RA061 



A Reg Parity Check 



Output of A-Reg is checked 
for Odd or Even parity. 
If Even, parity error exists. 



A Reg 



4-10 P1 4A Allow Pc 
-A Reg Parity Error - 



RA031 



4-10 P1 4E (Reset) 



4-11 9A T1 



4-12 5A (Ctrl Cycle AB) 
4-11 9A T7 



B Reg Check Gate 



Error Pulse 1 4-10 P2 2A 



B Reg Check Gate 



4-20 2B 
4-27 2A 
4-25 2D 



RA061 



B Reg Parity Check 



Output of B-Reg is checked 
for Odd or Even parity. 
If Even, parity error exists 



RB031 



Word Type 


Process 


A-Reg Contains 


B-Reg Contains 





Return function 


Low eight bits of storage adr 


High eight bits of storage adr 


1 


**ALU Function 


Data 


KK value 


2 


*Storage word that access Ctrl, Aux, or Prog storage using indirect addressing 


Low eight bits of storage adr 


High eight bits of storage adr 


*Storage word that alters Ctrl, Aux or Prog storage using indirect addressing 


Byte 1 (Data from LS ) Byte 


'Storage word that access Ctrl or Aux storage using direct addressing 


Byte 1 (Data from LS, adr decode Ctrl Reg 9 and 10)Byte 


'Storage word that alters Ctrl or Aux storage using direct addressing 


Byte 1 (Data from LS, adr decode Ctrl Reg 4, 5, and 6)Byte 


Storage word that access/alter Ctrl, Aux, Prog storage using indirect addressing 


Low eight bits of storage adr 


High eight bits of storage adr 


3 


**ALU Function 


Data 


Data 


4 


Branch Note: A-B Registers not checked 


M1 Reg setting 


M1 Reg Setting 


0-3, 5-7 


Functions not using extenals. Note A-Reg checked, B-reg not checked. 


Undetermined 


Undetermined 



4-10 P1 4A Allow PC 

4-11 9E T8 

4-36 P2 9E ALU Check 




A Reg Parity Latch 4-40 7D 



4-10 P1 4A Allow PC 
— B Reg Parity Error 



B Reg Parity Latch 4-40 7D 



ALU Check 



4-10 P1 4E (Reset) 



ALU Error Latch 4-40 7D 



*A-register checked at T9 of first cycle. 
B-register checked at T1 of second cycle. 



KC064 



*A-register and/or B-register checked if gated. 



o 

00 



03 
03 

3 



o 

o 
o 



o 



0) 



O 

— h 

i*o 



4-10 P1 9C (Not> Hard Stop Latch 
4-103 8B 2540 Clock Request 



-Osc— * — .3C,6A 



Osc 



4-3 7A Customer Mode- 

Osc 



4-1 9A Start Clock Pulse 



OR 



(Clock Start Intlk) 



— (Not) Osc 



KC011 



..6A 



4-11 9AT1 

4-1 9C Mach Reset 



OR 



FL 



KC031 



Clock Start 



4-1 9C Mach Reset Sw 
4-10 P1 9C Hard Stop Lt 
i- Clock Stop Pulse- 



~1 A | FL I CIOd 

(Not) Osc 1 1 

w 1 I I 

op Lt - OR I I I U - 



4-3 6B (Not) Scan 

4-3 3B (Not) Trap Diag Ctrl Sw 

4-3 3B (Not) Stop Diag Ctrl Sw 

4-3 3B (Not) Process Diag Ctrl Sw 

4-1 3C Load Sw (Pressed) 

4-1 8D (Not) Syst Rst Load or CSL Latch 
4-1 1 9B T3 < 



► 4-1 3E CSL Sw (Pressed) 



4-1 3B System Reset Sw (Pressed) 

4-13 5A Ctrl Word Type 3 

4-15 6B KH Decode B 

4-12 (Not) Ctrl Reg Bit 2 

4-11 9BT3 



r 



4-4 6E Single Cycle Mode 
4-4 2E MS Adr Stop Sw - 



4-27 P2 5B (Not) Use Aux Storage 
4-21 5D Address Match Pulse 



4-27 P2 5B Use Aux Storage 

4-4 2E AS Adr Stop Sw 

4-13 9E Diag Branch Latch - 
4-1 1 9C T5 



4-3 2C Stop Diag Ctrl Sw . 
Condition In 



£ Pwr Sup) Power Off. 



OR 



..2B Osc 

4-1 9C Mach Reset 
..2B (Not) Osc 



KC031 



Clock Start 

(Not) Clock Start Latch 4- 1 7A 

N — Clock On 



ti 



Clock Off 4-12 2B; 4-10 2A 
Clock Off 



,.7A (Not) Clock Off Inh 

..2B Osc 

4-11 9E T9 



4-1 9C Mach Reset 



OR 



Clock Off 



.8A Clock 1 



FL 



(Not) Clock Off 



KC031 



KC041 



0- 



/' 



(Not) Clock Off Inhibit ..4C 









f 



/ 






A 
A 
A 



/ 









/~ 



(Not) 4 
6 



1 

6 

(Not) 5 



(Not) 1 



(Not) 3 



OR 







OR 








A 


/\ 





OR 



Clock 1 i— ..4C 







OR 










A 


1 









vXLI 



FL 



"\ 



(Not) 1 



KC011 



Clock 2 



FL 



(Not) 2- 



KC011 



Clock 3 



FL 



"N 



(Not 3) 



KC021 



- (Not) 2 Cock 4 

- 3 A 1 ~ 

- 8 OR — KC021 

- 5 1 A | 



\ 



(Not 4)' 



Clock 5 



FL 



(Not 5) 



KC021 



1 


A 








(Not) 2- 


















A 






1 


A 














(Not) 5- 









(Not) 3- 



(Not) 1- 



(Not)4- 



(Not) 2- 



/ 



.(Not) 5- 



(Not) 3- 



/: 



(Not) 1- A 



(Not) 4 



TO 



P1 



T1 



T2 



P3 



■T3 



P4 



T4 



P5 



■T5 



-P6 



■T6 



■P7 



-T7 



■P8 



-T8 



■ T9 



O 
M 



m 



03 
0} 

3 

4*. 



O 

O 
o 

H 

3' 

CQ 
CD 

K) 

O 

-h 

ro 



B 





1 1 
90 ns 180 ns 


I I 

270 ns 360 ns 


I 

450 ns 


I I 1 - 

540 ns 630 ns 720 ns 


T 

810 ns 




1 


OSC 


4-11 


2A 




2 


(Not) OSC 


4-11 


2A 




3 


Clock 1 


4-11 


8A* 




4 


Clock 2 


4-11 


8B* 














5 


Clock 3 


4-11 


8C* 






- 








6 


Clock 4 


4-11 


8D* 






(Not) 








7 


Clock 5 


4-11 


8D* 














8 


Clock TO 


4-11 


9A 




9 


Clock T1 


4-11 


9A 




B | 










I 1 * " 180 lib ~ ~ 


10 


Clock T2 


4-11 


9B 














11 


Clock T3 


4-11 


9B 














12 


Clock T4 


4-11 


9C 














13 


Clock T5 


4-11 


9C 














14 


Clock T6 


4-11 


9C 




15 


Clock T7 


4-11 


9D 














16 


Clock T8 


4-11 


9D** 














17 


Clock T9 


4-11 


9C»* 










IMntl K 




18 


Clock P1 


4-11 


9A 


1 nr> 1 












q l^^^90':s- »• (Not) 8 


19 


Clock P3 


4-11 


9B 




20 


Clock P4 


4-11 


9B 














21 


Clock P5 


4-11 


9C 














22 


Clock P6 


4-11 


9C 




23 


Clock P7 


4-11 


9D 


15 - m ^^^ <M«t) 14 


24 


Clock P8 


4-11 


9D 















D 



'Machine reset turns Clock 1, 2, 3, and 4 off and turns Clock 5 on. 
f When clock is off these lines are blocked. 
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00 



rO 
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00 



o T 



CO 
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JO 
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CO 



4-11 9A TO 



4-32 3A (Not) First Cycle Storage Word 
4-11 4C T4 



Control Cycle Latch 



4-1 4C Machine Reset Sw 



4-3 6B Scan 

4-337 9C Early File Share 

4-10 P2 7A MC Trap CR Reset - 
4-45B Manual Inhibit Latch — 
4-11 4C T4 



4-1 3 5A Ctrl Word Type 2 

4-32 3A First Cycle Storage Word 

4-10 P1 7B Check Reset 

4-11 5C Clock Off 



OR 



OR 



OR 



FL 



4-3 8D (Not) Ctrl Addr Set Latch- 



4-1 1 9A TO 
(Ctrl Cycle AB) 



-• — (Ctrl Cycle AE 
1-4-10 P1 4C, 4-10 



P3 5A, 5C 



Ctrl Cycle B Pwr 



4-1 3 5A 

Ctrl Word Type 2 — 

4-11 9 A TO 

(Not) Early File Share — 

4-337 9C 

4-1 1 9A TO 



4-10 P1 2A; 4-27 3A 
,.5D 



4-337 9C File Rst PMWC 
4-1 9C Machine Reset Sw 



4-3 6B Scan 

4-337 9C Early File Share 

4-10 P2 7B Ctrl Reg Reset Bl Sw- 



Prog Mem 
Wd Cyc 



OR 



FL 



RC001 



— Prog Mem Word Cycle 4-502 2A: 
4-1010P1 3A, 3C 

(Not) PMWC 4-20 2C; 4-10 P1 4C 

4-27- 



4-337 9C 

Early File Share ■ 
4-1 5D (Not) CSL Latch- 
4-11 9A TO 



4-337 9C 

File Request Latch I 
4-321 5D ' 
(Not) CPU Write Mode- 
4-11 9A TO 



4-337 9C 

File Request Latch- 



4-32 3A Double Byte Modify— 



OR 



Storage Data Out Bit - 1 5| 
(Memory Bits 0, 1, 15)- 



y 



ok- 



T 



PMWC or Dbl Byte Modify 
4-32 P1 2A 



OR 



RC001 



Ctrl Reg Reset Gate 



4-11 9E T9 

4-11 9A TO 

4-1 9A Start Clock Pulse 

4-4 6B Manual Inhibit Latch 
4-10 P1 4A (Not) Allow PC - 



4-24 4C, 4E 



OR 



File Request Latch- 
4-337 9C 



4-337 9C File Request Latch 
4-337 9C File Request Latch- 
4-1 5D (Not) CSL Latch 



4-337 9D Second Ctrl Reg Assem 
4-11 9A TO 



(Ctrl Reg Reset AB)- 



10. 



14. 




1 

2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

13 

14 

15 



- Ctrl Reg Bit 

- Ctrl Reg Bit 1 

- Ctrl Reg Bit 2 

- Ctrl Reg Bit 3 

- Ctrl Reg Bit 4 
-Ctrl Reg Bit 5 
-Ctrl Reg Bit 6 
-Ctrl Reg Bit 7 
-Ctrl Reg Bit 8 
-Ctrl Reg Bit 9 
-Ctrl Reg Bit 10 
-Ctrl Reg Bit 11 
•Ctrl Reg Bit 12 
-Ctrl Reg Bit 13 
■Ctrl Reg Bit 14 
■Ctrl Reg Bit 15 



Note 1 : For control word typess 4, 5, 6, and 7 

Ctrl Reg Bit 5 is set to a 1 (limits register 
addressing) Storage Data Out Bit 5 is 
used as a replacement bit for word 
type 4 and for testing A-Reg gates on 
word type 5, 6, and 7. 



(0-15) RC01 1-041 



RC001 



Control Register 


TO 


TO TO 




Control Cycle 
(Non Branch) 


Storage Word 
(Read or Store) 


Control Cycle 
(Non Branch) 


1 First Cycle Storage W° r d 




1 




2 Control Cycle Latch 




L^ i 


3 Prog Mem Wd Cyc Lt 








4 Ctrl Reg Reset 


I 
■ m 




5 Ctrl Reg Set 


■ m 


r 


6 Set W 


r 




7 Set M 


m FromW| 


■ From LS 


_ From W 




mFromW 


8 Ctrl Reg 


1 ■ 


" ' T 



O 

ro 
en 

m 



CD 
CO 



4*. 
CO 



ro 

CD 
-n 

ro 

3 



CO 



o 



o 

CD 
O 

o 

Q. 

ro 
> 

CO 



O B 

CD 
O 

o 

Q. 

D 

ro' 
to 

O ► 
to ^ 



3D 
ro 

to 



4-4 9C Display ALU-Ext 

4-11 5C (Not) Clock Off— 



OR 



Control Word Gate 



4-12 (Ctrl Reg Bits 0, 1,15) 



PA 132 



4-32 P2 4E AS Field Decode 0-8 thru 7-F 



4-12 Ctrl Reg Bit 4 



4 Bit AS Field Decode 



If Ctrl Reg bit 4 is off, the de- 
code is through 7. If bit 4 
is on, the decode is 8 through F. 



DP013 



D 



. . 5A Control Word Type 
4-12 Ctrl Reg Bit 2 



Control Word Types 


Ct 


rl Reg Bits 


Word Type 





1 


15 











Set-Reset 








1 


Arith Constant 





1 





Storage 





1 


1 


Arith Move 


1 








Branch Unc 


1 





1 


Br on Mask 


1 


1 





Br on Cond 


1 


1 


1 


Br on Cond 1 



-AS Field 
-AS Field 
■AS Field 
■AS Field 
-AS Field 
■ AS Field 
-AS Field 
-AS Field 
-AS Field 
-AS Field 
-AS Field 
-AS Field 
-AS Field 
AS Field 
■AS Field 
-AS Field 



DP011 



Decode - 
Decode 1- 
Decode 2 - 
Decode 3 - 
Decode 4- 
Decode 5 - 
Decode 6- 
Decode 7 - 
Decode 8 ■ 
Decode 9- 
Decode A ■ 
Decode B - 
Decode C- 
Decode D- 
Decode E- 
Decode F- 



4-11 9C T2 



-Control Function Set 



4-1 9C Machine Reset 



RM001 



4-12 Ctrl Reg Bit 



4-20 6B MMSK Equal K Rtn Word 



'Ctrl Word 
-Ctrl Word 
-Ctrl Word 
■Ctrl Word 
-Ctrl Word 
-Ctrl Word 
-Ctrl Word 
-Ctrl Word 



Type 
Type 1 
Type 2 
Type 3 
Type 4 
Type 5 
Type 6 
Type 7 



4-12 



Ctrl Reg B 
Ctrl Reg B 
Ctrl Reg B 
Ctrl Reg B 
Ctrl Reg B 
Ctrl Reg B 
Ctrl Reg B 
Ctrl Reg B 



t 3 -0- 
t 12 -1- 
t 13-2- 
t 14 -3 
t 8 -4- 
t 9 -5- 
t 10 -6- 
t 11 -7- 



OR 



RM051 



OR 



Branch or Return Word 



RD031 



-o 





-2 




-3 


Diag 


— 4 


Reg 


— 5 




— 6 




— 7 


7 



,0 r 410P1 

4-DR0D 



4-10 P1 7B,7D; 4-27 2A 

isable CPU Error Stop ■ 



j—4-36 P2 4D 
•- DR1 



Force ALU Error 



1—4-27 P5 6B.6D 
-4— DR2 Force St Par 



ity 



3 r— 4-23 4A 
I »-Diag Reg Bit 



Diag Reg Bit 4 



4-35 P1 2B 

iag Force Ext to AB 



m: 



I — 4-^Jb Y I 
1-DR5D 

4-10 P1 8B 



Check Sum Latch- 



(Diag Reg Bits 0-5, 7) 
To Ext Bus In 4-40 7C 



Diag Reg Bit 1 



RM051 



Diag Branch 



4-11 9D T7 




Diagnostic Branch Latch 4-11 2E 



RM051 



J* 



00 



ca 

—% 

3 



o 
o. 

CD 

30 
CD 
(Q 
C/>' 



a> 
Q. 



O 

a. 

CD 

o 

CD 
O 
O 
Q. 

CD 



▼ 2 

4-12 Ctrl Reg Bit 2 



4-13 5A Ctrl Word Type ■ 



RM001 



4-12 



Ctrl Reg B 
Ctrl Reg B 
Ctrl Reg B 
Ctrl Reg B 
Ctrl Reg B 
Ctrl Reg B 
Ctrl Reg B 
Ctrl Reg B 



t3 
t 12 
t 13 
t 14 
t8 
t9 
t 10 
t 11 



C ..5A Mode Reg Bit 1 - 
4-15 8B (Not MMSK1) 
4-1 5 8B (MMSKO) 



OR 



4-15 8B (Not MMSK 1) 



.5A (Not) Mode Reg Bit 1- 



- Control Function Set 

4-1 3 4C AS Field Decode 4 — 
4-1 1 4C T4 



OR 



4-1 9C Machine Reset Sw 



OR 



RM051 



1400 Mode 20 Mode 











<H 





H 




21 




31 


Mode 


41 


Reg 


5i 




61 




7^ 


7 



1 r- 



4-1 1 9B T2 - - 

4-1 2 5B Prog Mem Word Cycle 

4-31 8D (Ext Bus Out Bits 0,4-7) 



4-23 2C; ..2B, 5C 



(Bits 1-4) 
— (Ext Mode) 4-23 2C; ..2B, 5C 



8F Detected 4-25 5E 



RM081 



Prog Mem Word Move to Ext 

4-1 3 4C AS Field Decode 3 - 

■ 9D 2311 Disk Mode - 

4-337 9D (Not) Share Cycle - 



1401 Share Inhibit 4-32 P1 3B 



(Mode Reg Bits 5-7) 4-32 P3 2A 
(LSZone) 



RM051 



4-15 9B 

4-15 9B 

..5A 

4-4 9C 

..5A 
4-1 5 8E 
4-4 9C 
4-15 8C 



MMSK3 2540 Reader Trap 

(Not) MMSK 1 2311 or 2560 Trap 

(Not) Mode Reg Bit 1 

(Not) Display ALU-Ext 



t 



Mode Reg Bit 2 

(Not)MMSK OThru 6 - 
(Not) Display ALU-Ext 
MMSK 0-1-2-5 or 6 



4-3 6E 
4-4 9C 
..5A 
4-4 9C 
4-1 5 8B 

4-1 5 8E 
..5B 



C Sw Bit 1 

Display ALU-Ext 

Mode Reg Bit 1 

(Not) Display ALU-Ext 

MMSK1 2311 Disk Ctrl Trap 



(Not) MMSKO Thru 6 
Mode Reg Bit 3 



4-1 5 8E 
4-4 9C 
4-4 9C 
4-3 6E 
..5B 
4-1 5 8E 

4-4 9C 
4-15 8E 



MMSK0-2-3or 4 

(Not) Display ALU-Ext 

Display ALU-Ext 

C Sw Bit 2 



Mode Reg Bit 4 

(Not) MMSKO Thru 6 



(Not) Display ALU-Ext 
MMSK0-1-2-5or6 



r 



4-3 6E 
4-4 9C 



C Sw Bit 3 

Display ALU-Ext 



External Gating Ctrl 1 



Ext 2 





Mode Bit For BA — 4 To CPU Ext Bus In 4-40 7B 



■5A Mode Reg Bit 1 



4-4 9C Display ALU Ext' 



OR 



Ext 3 



Mode Bit 1 







rfl 



OR 



, — 4-41 3B 
Mode Bit 0- 



A 



- To CPU Ext Bus In 4-40 7B 
I — 4-41 3B 



To CPU Ext Bus In 4-40 7B 



-Mode Bit 2- 
4-41 3B 







Ext 4 



FS021 



External Gating Ctrl 2 




The decode of the Mode bits from External Gating 
Ctrl 1 vary depending on Mode Reg bit 1 (20 Mode) or 
display of ALU-Ext 




Display 


Mode Reg 
Bit 1 


Ext Lights 


Mode Bits 




2 


3 


4 





1 


2 




On/Off 


0/1 


Off 


Off 


Off 















On/Off 


0/1 


Off 


Off 


On 








1 






On/Off 


0/1 


Off 


On 


Off 





1 









On/Off 


0/1 


Off 


On 


On 





1 


1 








On/Off 


0/1 


On 


Off 


Off 


1 














On/Off 


0/1 


On 


Off 


On 


1 





1 








Off 





On 


On 


Off 





1 







On 


1 


On 


On 


Off 


1 


1 









On/Off 


0/1 


On 


On 


On 


1 


1 


1 









CPU Mode 

231 1 Disk Mode 

2540 Mode 

1403 Mode 

PR-KB Mode 

Communication Mode 

2560 Mode 
Channel Mode 



TR052 



TR051 



D 

CO 



4 



Ol 



CO 

CO 



4-12 (Ctrl Reg Bits 3, 12) 



K High 
Decode Ctrl 



Ctrl Reg Bits 
3 12 



KH Decodes thru 3- 

— KH Decodes 4 thru 7- 

— KH Decodes 8 thru B- 

— No Decode 



RM071 





K High Decode 




eg Bits 13,14) — 


Decode Ctrl 


Ctrl Reg Bits 






0- 3 


4 - 7 


8-B 


13 


14 








1 


















1 











1 






1 








1 









1 








1 


1 









1 


















1 








1 









1 





1 












1 





1 


1 












1 


















1 





1 
















1 


1 



















1 


1 


1 









(B -0) RM001 - 011 



4-12 Ctrl Reg Bit 2 



4-13 5A Ctrl Word Type 



4-12 (Not) Ctrl Reg Bit 2 



Control Function Set 



RM001 



4-1 3 4B AS Field Decode 2 
4-1 1 9C T4 



RM041 



KH Decode 
KH Decode 1 
KH Decode 2 
KH Decode 3 
KH Decode 4 
KH Decode 5 
KH Decode 6 
KH Decode 7 
KH Decode 8 
KH Decode 9 
KH Decode A 
KH Decode B 




-Control Function Reset 



RM041 



RM001 



MMSK Set Pulse. 



41 



(To Error Reg) 4-10 3E 
MMSK Reset Pulse 



See Note 1 



.6A, 6B (KH Decode X) 

4-1 9C Machine Reset Sw 



OR 



■X- 



See Notes 



Decode— * 



MMSK Bit Latch 



Set 



O 



Reset Pulse 

Machine Reset 



OR 



FL 



10 



See Note 1 



MMSK 
Reg 



MMSK Channel High Trap- 
MMSK 1 231 1 or 2560 Trap 
MMSK 2 Channel Low Trap - 
-MMSK 3 2540 Reader Trap - 
MMSK 4 2540 Punch Trap — 



-MMSK 5 Comm Chnl Bit Serv 



MMSK 6 Comm Chnl Char Serv 
MMSK 7 Level 1 Priority Hold - 



MMSK Reg Bit 8 (System Reset, IPL, CSL) 
MMSK Reg Bit 9 (Machine Check Priority) 



(0 -9) RM021 - 041 






o 
ro 

C71 

nn 
m 



00 






Note: 1 Each position of the MMSK Reg is set depending on the 
KH Decode (0 sets 0, 1 sets 1 , ect.). Reset is the same 
except for MMSK 2 (See *2); Mach reset resets all positions. 

*2 MMSK 2 latch is reset with the MMSK Reset Pulse and 
KH Decode of or 2. 



OR 



OR 



SL081 




(MMSK Bits through 7) 4-70 7B 



f MMSK0- 1 -2-5or 6 



OR 



•MMSK RegO thru 6 



MMSK - 2 -3 or 4 



OR 



•MMSK RegO thru 7 



■p* 


o 


^ 


CD 


05 


(£3 




O 


"^ 


3 


O 


-c* 



4-1 3 5A Control Word Type 



CX) 



O 



C/) 

CD 

to 



4-12 Ctrl Reg Bit 2. 



• Control Function Set 
4-11 9E T8 



RM001 



4-1 3 4B As Field Decode 



4-12 



Ctrl Reg B 
Ctrl Reg B 
Ctrl Reg B 
Ctrl Reg B 
Ctrl Reg B 
Ctrl Reg B 



t 3- 
t 14- 
t8- 
t9- 
t 10. 
t 11 . 



4-35 8B (A Reg Bits - 2, 4 - 6) 



4-35 8D (B Reg Bits 0-2, 4- 6) 



Invalid Decimal Digit 



The bits from A and B Regist- 
ers are checked to insure that 
none of the digits (4 bits) are 
above the value of 9 ( 1001 ). 

If any digit is over 9, the in- 
valid decimal digit line be- 
comes active. 



RS041 



D 



4-12 



Ctrl Reg Bit 3_ 
Ctrl Reg Bit 12- 
Ctrl Reg Bit 13- 
Ctrl Reg Bit 14- 
Ctrl Reg Bit 8 — 
Ctrl Reg Bit 9- 
Ctrl Reg Bit 10- 
Ctrl Reg Bit 11- 



■10- 
•11 ■ 
-12- 
■13 
-14 
•15 
16 
-17 . 



4-1 3 5A Ctrl Word Type 
4-12 (Not) Ctrl Reg Bit 2- 



4-11 9E TB 



■Control Function Reset 

4-13 4B As Field Decode 0- 



RS011 



-x« 



16 Bits: 

(B-Reg) Modifier and Z-Bus Checked for Zero Condition. 



4-1 5 8E (Not) MMSK Reg thru 6- 

4-32 3A Double Byte Modify 

4-37 4D (Not) Z Equals Zero 

4-11 9E T8 



4-13 5A Ctrl Word Type 3- 
4-12 Ctrl Reg Bit 2 



4-15 8E (Not) MMSK Reg thru 6 
4-1 1 9E T8 



4-37 4D (Not) Z Equals Zero ■ 



4-12 Ctrl Reg Bit 3 
4-12 Ctrl Reg Bit 13 



OR 



RS021 



RS021 



4-36 P2 5A ALU Function Log Conn 



RM001 



RS001 



OR 



RS021 



4-12 Ctrl Reg Bit 2 

4-13 5A Ctrl Word Type 3 

4-12 Ctrl Reg Bit 12 

4-1 1 9E T8 



4-36 P2 6D Carry Bit 

4-1 5 8E (Not) MMSK thru 6 ■ 



RS031 



.Invalid Decimal Digit. 

4-1 1 9E T8 

4-36 P1 4C Decimal 



RS031 



4-12 Ctrl Reg Bit 2 

4-1 3 5A Ctrl Word Type 3 ■ 

4-12 Ctrl Reg Bit 12 

4-11 9E T8 



4-36 P2 6D (Not) Carry Bit - 
4-1 5 8E (Not) MMSK thru 6 



.(Reset S3). 



RS031 



4-1 9C Machine Reset Sw- 



-X- 



S-Reg 



9-Machine Reset Sw 

10 



OR 



9-Machine Reset Sw • 

11 



OR 



9-Machine Reset Sw 

12 

N 3 



9-Machine Reset Sw" 
13 



OR 



OR 



OR 



1 



OR 



9-Machine Reset Sw 
.14 

5 



OR 



9-Machine Reset Sw- 
.15 



OR 



9-Machine Reset Sw 



OR 



.16- 
7- 



-17 

. 9-Machine Reset Sw- 



OR 



FL 



FL 



FL 



FL 



FL 



FL 



FL 



FL 



♦ SO True Compl Latch 



• S Reg Bit 4-36 P1 2B 
S1 Non-Zero Arith 



S2 Z Non Zero Log Dec Bin 
4-50 8D 

■S3 ALU Bit Carry 



4-22 8B TO and Not Gate Trap 
"S4 Invalid Decimal Digit v, 




S Reg Bit 5 



S6 Not Execute. 



4-40 7B 
_S7 Chnl Interrupt Latch 



(Not) S7 Channel Interrupt Latch 



(0-7) RS011 - RS031 

Note: Position 0, 3-7 can be set by the set-reset word; all positions can be reset by the 
set reset functions.S3 can not be set or reset by a arithmetic function during 
a Trap. S2 can only be set during a word Type 3 (Move Arith) for logical (A, OR, OE), 
for decimal (D+-), or binary(+-) operations and not during a trap with Z Bus non-zero. 
S1 is set when the Z-bus is non-zero during some arithmetic operations and during 
a word type 2 (Storage Word) with direct addressing or address update without access ; 
16 bits are checked for Zero. 



S3 ALUO Bit Carry 
— Delayed (To Carry 
Insert) 4-36 P2 2C 



RS031 



(S-Reg Bite 0-7) to CPU-Ext 
' Bus In 4-40 7B 



ro 
O 



oo 



CD 



ro 
O 



J3 

CD 
CQ 






CO- 



CD 

3 
cr 

05 



D 



4-13 5B Ctrl Word Type 6 

. . 5E (Not) Branch on Cond 

4-13 5B Ctrl Word Type 7 

. . 5E Branch on Cond 



4-13 5A Ctrl Word Type 4 



4-32P1 6A MMSK K 

4-1 1 5C Clock On 

► 4-1 2 (Not) Ctrl Reg Bit 2 

4-1 2 (Not) Ctrl Reg Bit 1 1 

4-32P1 2A First Cycle Storage Word — 



4-10 P3 3C (Not) M Equals K- 

(4, 8, or 16 Way Branch) 

4-1 3 5A Ctrl Word Type 5 



4-35P2 8B A-Reg Not Equal to Zero 

4-1 1 5C Clock On 

4-1 0P3 3B M Equals K 

4-12 5B (Not) PMWC 



4-13 5A Ctrl Word Type 4 
. . 9E Ctrl Storage Access 
. . 4B Return Word 



4B Gate LS to MO 



4-36P1 6B (ALU A Entry Bits 4-7) 




M-Reg Assembler 
Gates 



-Gate WO to MO 

■Gate Conditional Rep to M1 
-Gate Cond Unc Rep to M1 
-Gate Cond or Unr: Rep to M1 
-Gate Cond or Unc Rep to M 
•Gate Cond Unc Rep to M1 
•Gate Unc Rep to M 



When none of the 
above conditions 
exist Gate WO, 
W1 to MO, M1 . 



-Return Word 

-Gate A Reg to M1 
-Gate LS to MO 

-Gate LS to MO 
-Gate A Reg to M1 
Gate LS to MO . . 2D 
■Gate Br Mask to M1 
-Gate Br Mask to M 

-Gate Br Mask to M 



-Gate M Equals K to M1 

-Gate WO to MO 
■Gate W1 to M1 

-Force Ctrl Store Bits 
-Gate LS Bits and 1 



MG01 1-021 



4-12 (Ctrl Reg Bits 2, 3) 



Br on Cond Detect 



ALU A Bits 



4 5 6 7 



X X 1 1 



Ctrl 
Reg 



2 3 



Branch on Condition 



MB011 



•(Not)Branch on Condition 

Note: Branch on Condition is 

active if ALU A Bit tested 
is a 1 and (Not) Branch on 
Condition is active if ALU 
A Bit is a 0. 




(Not 48K Only) 



4-27P5 9B (Not) Storage Data Out PO 



2D; 4-21 6B;4-37 5B 




MP051 



-MMSK Equals K Rtn Word 4-13 6E 

4-22 2A, 3D 
4-37 2A 



4-27P5 9D Storage Data Out P1 
-Gate Unc Rep to Ml 



4-12 Ctrl Reg Bit 8 

4-248D M1 P Bit for Cond Br 
Gate Conditonal Rep to M1 — 



4-24 7D W1 Reg Bit 
4-12 Ctrl Reg Bit 9 — 



-Gate Cond Unc Rep to M1 — 
4-12 (Ctrl Reg Bits 10-14) 

•Gate Cond or Unc Rep to M1 
4-12 (Ctrl Reg Bits 11,9, 10) 

-Gate Br Mask to M 



4-36P1 6B (ALU A Entry Bits 4, 5)- 

4-12 (Ctrl Reg Bits 2, 3) 

-Gate Br Mask to M1 i 



4-36P1 6B (ALU A Entry Bits 6, 7)- 



4-27P5 9D (Not) Storage Data Out P1 
■Gate M Equals K to M1 •— 



4-12 (Ctrl Reg Bits 8-11) 
4-35P1 7A A Reg Bits P-71 
-Gate A Reg to M1 



4-24 7D W1 Reg Bit P-6 I 
■Gate W1 to M1 



4-3 9E CD Sw Parity 

4-6 9C Man Gate Sw ABCD to M1 
4-3 7E (C Sw Bits 0-3) 



4-3 8E (DSw Bits 0-3) 



M1 Assembler 



P1 


P1 



1 
2 

_6^ 

P1* 

2 

3 



Parity bit and bit are set 
depending on which gate is 
active. Bit 1 is set to the 
condition of Ctrl Reg bit 9. 
Bits 2-6 are set to the con- 
dition of Ctrl Reg bits 
10-14 respectively. Bit 7 
is always set to (off) 
condition. 



P1 forced to 0, bits 0, 1, 

2 Set to 11,9, 10. 
Bit 3 set to ALU A 4. Ctrl 
Reg bit 2, bit 4 to ALU A 
5. Ctrl Reg bit 3. Bits 5,6, 
set to ALU A 6,7, respec- 
tively. Bit 7 is always set 
to 0(off) condition. 
Note: If Gate Br Mask to M1 is 
not active bits 3-7 will be 0(off) 



Force bits & 4 to 1 (on) 
P1 Force bits 1 & 7 to 0(off) 
Set bits 2,3,5,6, to Ctrl Reg 
bits 8,9,10 & 1 1 respectively 



P1 
_7 
P 



Bit 7 is forced to (off). 



P1 

3 
4 

7 



P1 ^l 
— 1- 

4- 

I— 5- 
6- 
7- 



(P1) MC001 (0-7) MC061-101 



■9-Gate M Equals K to M1 
(48K or Ctrl Reg Bit 3) 

M0 Parity for Unc Br — 

■4- Gate Unc Rep to M 



4-12 (Ctrl Reg Bits 2,3,4)- 



4-27P5 9B Storage Data Out Bit 5 



4-12 (Ctrl Reg Bits 6,7) - 

4-24 7B W0 Reg Bits 0-4 

8- Gate Br Mask to M 



4-12 (Ctrl Reg Bits 12,13,14) 

4-30 9D (LS BusP 2-7) 

5-GateLStoMO 



4-24 7B W0 Reg Bits P-7 
-10 -Gate W0 to M0 



4-3 6D Sw AB Parity 

4-6 9B Man Gate Sw ABCD to MO 
4-3 4E A Sw Bits 0-3 



-13- 



-12- 



4 3 5E B Sw Bits 0-3 

4-30 9D (LS Bus Bits 0, 1) 
■Gate LS Bits and 1 



*(CoreSize 16,24,32,48) 
• Force Ctrl Store Bits 



M0 Assembler 



Note 1 



P0 
P6 
P7 



P0 


4 

5 

6 

7__ 
P0 

4 

5 

7_ 
P0 

7 
P0 

7 



Note: 

See bottom 

comment. 



Parity forced 
toO (off). 



-1 



See bottom 
comment 



P0 


3 
4 

7 



Bits & 1 can be 

1 set to 1 (on) or 
q (off) depending 

on these condi- 
1 tions. 



P0. 
0^ 



-5 






■ ? -\ 



(P0)MC001 (0-7IMC01 1-051 



To 
M0 
fc(P0-7) 
4-21 2 A 



Core Size 


Bits 





1 


16K Prog 





1 


24K Prog 


1 





32K Prog 


1 





48 K Prog 


1 


1 



Note 1 : 

Ctrl Reg Bit 3 = (P0 set to 1 ) (M0, 6, and 7 set to 1 ) 

Ctrl Reg Bit 3 = 1 (P0 set to 1 ) (M0, 6, and 7 set to 0) 



4-32P1 2A First Cycle Storage Word — 
4-12 (Not) Ctrl Reg Bit 3 



Ctrl Storage Access ..2D; 4-21 6C 



MG021 



■ToM1 (P1-7) 4-21 2C 



ro 
o 
ro 
en 

~n 

m 



so 
(a 

CO 

3 
ro 



J3 
CD 



> 

Q. 

a. 



o 

CO 

> 

J3 



4-1 1 9C P4 



4-27 P1 3A (Not) Inh Rd Call-Block M Set- 
4-38B (Not) Ctrl Addr Set Latch 



4-22 7A Man M Reg Set or Mach Reset - 



OR 



MO Reg Set- 



MS041 



4-20 9D (From MO Assembler) MO (PO-7) 



MO 
Reg 



.6B; 4-31 5C 



|0 

H — To Storage Wrap 

4-25 3D 



Trap 
Address 
See 4-23 



M1 Trap Bits 0-3 - 
MO Trap Bits 6-7" 



TR 031-041 



4-22 7AGateM0-M1 to- 
SAR Lines 



l PO-7 



to LS Assembler 4-31 7D 



n. 



MO Bits 0-7 
2D 



4-35 P2 6C B Reg Bit 
4-35 P2 6C B Reg Bit 1 



(P) MC001 

(0-7)MC01 1-051 4.35 P2 6C (Not) B Reg Bit P. 
(48K Only) 



4-11 9CP4. 



4-27 P1 3A (Not) Inh Rd Call-Block M Set- 

4-3 8D (Not) Ctrl Addr Set Latch 

4-22 7 A Man M Reg Set or Mach Reset _ 



OR 



| 4-3 

4 M1 



4-35 P2 3B 
Reg Set 



MS041 
4-20 8E (From M1 Assembler) M1 (P1-7) 



M1 
Reg 



■ M1 Reg Bit P. .7D <48K Only)" 



OE 



OE 



OE 



RA061 



M1 Bits 0-6 



I PO-7 ^H to AB Register Assembler 4-35 P1 7D 
M1 Bits 0-7 



(P) MC001 
(0-7)MC061-101 



M1 Bits 0-7 

..4BM0 Bits 0-7 

4-3 4E ASw Bits 0-3- 
4-3 5E B Sw Bits 0-3- 
4-3 7E CSw Bits 0-3- 
4-3 9E D Sw Bits 0-3- 



CE Match Gate 



4-27 P2 5A Use Aux Storage 
4-1 1 (T1 or T7) 



4-1 9C (Not) Machine Reset Sw — 
4-32 3A First Cycle Storage Word- 
4-12 Ctrl Reg Bit 7 



Address Match 
The bits from Registers 
M0 and M1 are matched to 
the bits from switches 
ABCD respectively. 
When a match occurs, the 
Address Match latch is set. 



S'>— 2 



(Core Size) 



M0 Bits 0-7- 



M1 Bits 0-6- 



Storage Adr Assembler 



8 

11 

6 

7 

1 



7 
8 
14 



For a trap address 
bits and 1 are set 
by core size. Bits 2-5 
and 12-14 are set to 
0. Bits 6-11 are set 
to forced trap address. 



▼ 8 ▼ 9 

| — Mem Adr Bits 2-7 4-25 5B 

-Mem Addr Bits 9-10, 13, 1 4-4-24 2C 

•Mem Addr Bits 1-3, 5-7-4-24 2C 

I Mem Addr Bits 4-14«H^To Carry Predict 4-24 2B 

l SAR 0-14 ■■■■■■ to Main Storage 4-27 P3 2 A, 4-27 P2 5B 



Mem Addr Bits 0-141 



MA01 1-021 



.4A M0 Reg Bit P- 



Corrected M0 Parity— 

for Rtn 
4-20 5B MMSK Equals K Rtn Word- 

(48K only) 



4-20 9E Ctrl Storage Access 

4-20 4B (Not) Return Word 

4-20 9E (Not) Ctrl Storage Access- 

4-23 7C Buffered CSL Req 

4-22 8A Mem Trap Adr 



4-23 7C (Not) Buffered CSL Req — 
Gate M0-M1 to SAR Lines — 



M0 Parity 
Correction 



■MO P Bit Corrected . . 7D 



MP051 



G 



■ Address Match Pulse 4-11 2D 



■CE Addr Match Out 



■GateM0-M1 to SAR Lines 

M1 Reg Bit 7 

..8C M0 P Bit Corrected — 



"(Adr Match Latch) 



4-27 P2 5A (Not) Use Aux Stor- 
4-4 2E SAR Delayed Stop Sw — 

4-1 9A Start Clock Pulse 

4-1 9C Mach Reset 



OR 



Adr Match 
Soft Stop 



FL 



OR 



I Ac 



Mem Addr bits 0-7 are checked 
and generates M0 parity to the 
parity predict network. 
Adr Match - 4C M1 Reg Bit P—| Mem Addr bits 8-1 4 and M1 

Reg Bit 7 are checked and 
generate M1 parity to the parity 
predict network. Bits 0-14, M1 
bits P and 7, and M0 P bit 
corrected are checked for odd 
parity. 



Adr Match Soft Stop 4-2 7B 



Mem Addr Parity Check 



PA171 



MP071 



(Even Parity) 



4-11 5C Clock Off- 
4-3 5B Scan 



OR 



Ito Storage Modifier 4-24 2D 



(Not) M0 Parity to Pred 4-24 2C, 4-31 5C 



(Not) M1 Parity to Pred 4-24 2E 



M Reg Even 4-25 6D 



MP071 



'Used to reset the store control 
latch (4-27 Part 5) when the clock 
is stopped in a scan operation. 



00 



ro 



ro 



CO 



D 

CO 
-^ 
0> 

3 
-&. 

rb 
rO 



0) 

O 

o 



4-20 6B MMSK Equals K Rtn Word 

4-20 4C Gate Br Mask to M 

4-32 P1 6B Gate Times 5 and 7 

4-337 9D First Share Latch 



4-337 9E (Not) Second Share Latch 



I nhib it Trap 

Traps are not allowed 
during the first share 
cycle of file, a return 
word, the first cycle 
of a storage word, or 
while doing a branch 
on mask 



▼ 5 

4-6 9C Man Set M Reg 



4-1 9C Machine Reset Sw 



OR 



•- — Man M Reg Set or Mach Reset 4-21 2A 2C 



Inhibit Trap 



..2C 



TR031 
Set Inhibit 2540 



4-15 9C MMSK3 2540 Reader Trap- 
4-15 9C MMSK4 2540 Punch Trap - 



OR ■ FL 



4-119AT0 



TR061 



Note: The purpose of the inhibit 
2540 Latch is to provide at least 
one clock cycle between consecutive 
2540 traps. MMSK Reg is reset at T4. 



4-15 9C (Not) MMSK3 2540 Reader Trap 
4-15 9C (Not) MMSK4 2540 Punch Trap - 



Inhibit 2540 



4-119CT4 

(Trap Addr Intlk) 



OR 



(GateMToSAR) 



4-11 9CT4 

4-23 9C Any Trap Req- 



(Not Trap Addr Intlk) - 



FL 



■ Mem Trap Adr 4-21 6C 



. .5B 
4-21 5 A 



TR031 



Trap Addr Intlk 



TR011 



4-11 9AT0- 



4-23 6D 
4-25 4E 



4-11 9AT0- 
4-1 9C Machine Reset Sw 



4-337 9D (Not) Share Cycle 
4-1 1 9B T2 



.7A Gate M0-M1 to SAR Lines 



..5A Inhibit Trap 



4-11 9C T4-f 
(Not) Inhibit Trap 



FL 



TR061 



4-103 8B (Not) 2540 Clock Request 



.(Not) Inhibit 2540 Trap 4-23 2C, 2D 



OR 



4-20 5B (Not) MMSK Equals Rtn Word 



TR061 



TR061 



Gate Chnl Or Comm Trap 
4-23 2D, 2F 



4-15 8E (Not) MMSK Thru 7 
..9A Not Gate Trap Address — 
Sample Priority 1 Scan 4-1 1 9D T6 



4-15 9B MMSK Channel High Trap ■ 
4-15 9B MMSK1 2311 or 2560 Trap - 



OR 



4-11 9 A TO 



FL 



Sample Priority 1 Scan 



TR061 



TR061 



4-19 9C Machine Reset Sw 



..8D Gate Chnl Tra 
4-11 9AT0 




4-1 9C Machine Reset Sw — 
4-11 9AT0 



OR 



TR021 



OR 



FL 



TR061 



Not Gate Trap Address.. 4D 



4-11 9AT0- 



T0 and Not Gate Trap 4-23 2B, 4-16 BC 



Sample CPU Trap Req 4-23 6E 



TR061 



T6 



.Sample Priority 1 Scan 



Gate Chnl Trap 



(Intlk) 



TO 
l 



T6 



TO 
I 



T6 



TO 
i 
l 



(Gate Chnl Trap) 



a 



OR 



FL 



TR021 



Gate Chnl Trap— ..5D; 4-23 2D (See Timing Insert) 



(Not) Gate Chnl Trap 4-23 2E 



T6 TO 



o T 



CO 

-^ 

3 

4* 
CO 

H 

- ^ 

> 
O. 
Q_ 



NO 
O 
NO 

en 

-n 
m 



CO 



4-413 6 F Chnl Data Req- 
File Chain Req 



4-413 6E Chnl Trap Req 

4-102 8E 2540 Rdr Trap Req - 
4-108 8D 2540 Pch Trap Req — 

CommBitSrv Req 

Comm BSA Req 

Comm BSA Req 

Comm Char Srv Req 

2560 Trap Req. 



4-1 3 9D Diag Reg Bits. 



I/O Service Request 



The Diag Reg Bit 3 is ORed 
with each input line; therefore 
when Diag Reg Bit 3 is active, 
all output lines are active. 
Normal condition, (Diag Reg 
Bit 3 Off) routes the lines 
through 



Chnl Hi Req or DR3 

File Chain Req or DR3 

Chnl Lo Req or Dr3 

2540 Rd Req or DR3 

2540 Pch Req or DR3 

Comm Bit Srv Req or DR3 — 

Comm FSA Req or Dr3 

Comm Char Srv Req or DR3- 
2560 Trap Req or Dr3 



TR013 



4-22 9B TO and Not Gate Trap 



4-13 (Not) Diag Reg Bit 3 



4-16 8B S Reg Bits 0-7 



OR 



Trap Request 



Diag Reg Bit 3 or S Reg Bits 
0-6 are ANDed with each 
Input Line 



Diag Reg Bit 3 is ANDed 
with each Input Line 



Trap Address Bits 



Chan Hi Req ..2D 
2311 Chain Req ..2C 
Chnl Lo Req ..2D 
2540 Rdr Req ..2C 
2540 Pch Req ..2C 
Comm Bit Srv Req ..2D 
Comm BSA Req 2E 
Comm Char Srv Req 2E 
2560 Srv Req 3C 



TR001 



..6B Chnl Hi Req 

4-15 9B (Not) MMSK 2 Channel Low Trap 
4-15 9B (Not) MMSK Channel High Trap 

4-15 9B (Not) MMSK Channel High Trap 

..6B 2311 Chain Req 

4-14 5A (Not) Mode Reg Bit 1 



4-15 9B (Not) MMSK1 231 1 or 2560 Trap 

..6B 2560 Srv Req 

4-14 5A Mode Reg Bit 1 



..6A 2540 Rdr Req — 

4-22 5C (Not) Inhibit 2540 Trap 
4-15 8E (Not) MMSK Thru 7 



..6A 2540 Pu Req- 

4-225C (Not) Inhibit 2540 Trap 



..6A Chnl Lo Req 

4-22 8D Gate Chnl Trap 

4-22 6D Gate Chnl or Comm Trap- 
D 4-15 8E (Not) MMSK Thru 7 



..6A Comm Bit Srv Req 

4-22 8E (Not) Gate Chnl Trap 

4-22 6D Gate Chnl or Comm Trap - 



..6B Comm BSA Req 

4-22 8E (Not) Gate Chnl Trap ■ 
4-15 8E (Not) MMSK Thru 7- 



..6B Comm Char Srv Req 

E 4-103 8B (Not) 2540 Clock Request- 
4- 8E (Not) Gate Chnl Trap 




TR012 



PH 






PH 






PH 






PH 






PH 






PH 






PH 







Buffered Chnl Hi Req 10 



Buffered 231 1-2560 Req 1 1 



Buffered 2540 Rd Req 12 



"\ 



■\ 



Buffered 2540 Pu Req 13 



Buffered Chnl Lo Req 14 



Buffered Bit Srv Req 15 



Buffered Char Srv Req 16 



"\ 



■\ 



\ 



■\ 



TR012 



18 Buffered ICPL Req 

19 Buffered Sys Reset or Load Req 

20 Buffered Mach Chk Req 



(Buffered Mach Chk and Diag SW Trap) — 

21 Buffered Stor Err Req 

10 Buffered Chnl Hi Req 



11 
14 
12 
13 
15 
16 



Buffered File Chain Req 
Buffered Chnl Lo Req - 
Buffered 2540 Rd Req 

Buffered 2540 Pu Req - 
Buffered Bit Srv Req _ 
Buffered Char Srv Req _ 



MO-6 



MO-7 



M1-0 



M1-1 



M1-2 



M1-3 



Trap 
Adr 



0010 



0240 



0220 



0280 



0210 



0170 



0140 



0180 



01 BO 



0110 



01 EO 



0120 



These bits are routed to the SAR 
Lines (See 4-21 7A) 



TR041 



4-15 8C (Not) MMSK Reg Bit 8- 



4-1 5D CSL Latch 



4-15 8C (Not) MMSK Reg Bit 8- 



4-15 8C (Not) MMSK Reg Bit 9- 

4-1 6A System Reset Latch 

4-1 5C Load Latch 



OR 



4-10 P2 6A (Mach Chk Latch Gated) - 

4-1 5 8C (Not) MMSK Reg Bit 9 

4-15 8C (Not) MMSK Reg Bit 8 



4-25 8D Storage Violation 

4-22 5B (Not Trap Addr Intlk). 



4-22 9B Sample CPU Trap Req 



PH 



PH 



PH 



PH 



PH 



— (Not) Inhibit I O Req 17 — - 

Note 1 : When MMSK Reg Bit 8 is 
active, the output of the latch is 
inactive. 

— Buffered ICPL Req 18 — 



Buffered Sys Reset 19 
or Load Req 



Buffered Mach Chk Reg 20 



— Buffered Stor Error Req 21 



TR011 




Any Trap Req 
4-22 5B 



NO 
CO 



4* 



00 



9. T 

CO 
0> 



o> 

CO 
CD 

> 

Q. 
nt 
CD 
</5 
CO 



o 

Q. 



33 
CD 
CO 



4-4 5C Display Sw (Pressed)- 



isj 4-11 4C Clock Off- 



in A 

1-4- 

o 



P B 



3 ▼ 4 

4-337 9D (Not) File Request Latch_ 



PA191 



4-3 9B (Not System Reset . 
and Scan 



Modify By Two 



MP051 



4-21 9A Mem Addr Bits 4-14- 



Modifier Carry Predict 
Carrys are predicted for 
bits 12-14, 8-14, and 4-14 



- WO Mod Bit 4 Carry Pred 1 

- W1 Mod Bit Carry Pred 2 

W1 Mod Bit 4 Carry Pred 3 



MP021 



1 WO Mod Bit 4 Carry Pred ■ 

2 W1 Mod Bit Carry Pred 

3 W1 Mod Bit 4 Carry Pred 



4-21 9C (Not) MO Parity to Pred — 
4-21 9A Mem Addr Bits 1-3, 5-7 — 
4-21 9A Mem Addr Bits 9-1 1,13,14- 
Modify by Two 



Corr M1 Parity to Pred- 



Modifier Parity 
Predict 

WO Parity is predicted 
by combining Mem 
Addr Bits 1-3,5-7, 
and Bit 4, Bit 
Carry with MO Parity 
W1 parity is predicted 
using remaining 
inputs 



-WO Mod Pred Bit P 



4-337 9D (Not) Second Ctrl Reg Asm 

4-12 5C Ctrl Reg Reset Gate 

4-1 1 9A TO 

4-1-P2 7B (Not) Ctrl Reg Reset Blsw 

4-6 9D Man Set W Reset Ctrl Reg - — 
4-1 9C Mach Reset 



OR -WO Reg Set 



MS041 



-W1 Mod Pred Bit P- 



MP011 



-Modify by Two 



4-21 9A Mem Addr Bits 0-1 4| 



Stoarge Address Modifier 
The address on the Mem 
Addr Lines is modified by 
or + 2 and set into the 
WO and W1 Registers 



Modifier Bit Carry 4-25 2A, 3B, 3C 



IWO Modifier Bits 0-7 



W1 Modifier Bits 0-6 



1 



IP-7I 



WO 
Reg 



To LS Assembler 4-31 7E 
MO Assembler 4-20 8C 



MW011 



4-21 9D (Not) M1 Parity to Pred-] E 
4-21 4D M1 Reg Bit 7 



MM011 



(W1) MM011-021 
(WO) MM031-041 

4-337 9D (Not) Second Ctrl Reg Asm- 

4-12 5C Ctrl Reg Reset Gate - 

4-11 9C TO 



4-10 P2 7B (Not) Ctrl Reg Reset Bis W 

4-6 9D Man Set W Reset Ctrl Reg 

4-1 9C Mach Reset 



OR 



-W1 Reg Set 



IP-6I 



P 


W1 
Reg 



4-27 P5 9D Stor Data Out Bit P1 

4-12 Ctrl Reg Bit 15 

4-12 Ctrl Reg Bit 8 



OE 



OE 



OE 



M1 P BitforCond Br 4-20 5B 



MP041 



iTo AB Reg Assembler 4-35 7C 
M1 Assembler 4-20 5E 



Note: Bit 7 is always 



MW011 



MS041 



o 

CO 

CU 

3 

PO 
CXI 

CO 

o 

-1 
CD 
CO 
CD 

CO 

o 
cu 

p 

CO 

o 

- * 

cu 
ca 

CD 
< 

o' 

cu 

O* 

Z5 



CU 

p 

-Q 

— \ 
O 
r-f 
CD 

o 



o 

en 

-n 
m 



^ E 



00 



Aux Stor Scan Cycle 
4-11 9AT0 



.3D (Not) Initiate Worst Case- 



4-24 5D WO Modifier Bit Carry — 



4-1 1 9E TB 

4-1 9C Machine Reset Sw- 



Main Storage Scan 

• (Main Stor Scan) ..2B 



OR 



FL 



..6D (Not) Inh Store 

4-3 3B Load Prog Store Sw. 

..6C Worst Case Store 

4-3 3B Test Pattern Sw 



(Core Size) 

4-21 BA (Mem Adr Bit 2-7) 



MS011 



4-11 4C (Not) Clock On 

4-1 9C Mach Reset 

4-3 5B (Not Scan) 



OR 



4-1 1 9C P3 



4-1 9C Mad 
Reset Sw 



..4A (Main Stor Scan) 
4-11 9C T3 



OR 



Aux Scan . — ..2C, 5D; 4-27 P2 3A, 2A ..8B, 2A 
■•- Aux Stor Scan Cycle 



FL 



OR 



4-3 3B Load Stor Sw- 



OR — Force Store Control Lines 4-27 P5 2B 



4-24 7C WO Reg Bit 7 • 
4-24 7C WO Reg Bit 3 



(Not) Aux Stor Scan Cycle 



OR 



— Scan Sw Gate 



4-24 7D W1 Reg Bit 5 



MS011 



OE 



MS031 

..3D (Not) Initiate Worst Case Scar 

4-3 3B Test Pattern Sw 

— Pattern Gate « 



4-11 9AT1 



(1) 



(2) 



Worst 
Case Scan 



4-3 3B Test Pattern Sw' 
4-11 9A T3 



Machine Reset Sw 
..8C Reset Scan — 

4-11 9C T3 



OR 



FL 



PH 



RM081 



4-11 9CT5 



PH 



(3) 



4-11 9CT5 ~ 



PH 



A - Test Pattern Not WCS Lat 4-35 2D 



RM081 



OR 



— Store AB Not CD 4-35 2D 



RM081 



RM081 



Initiate Worst Case Scan 4-35 2D 



— (Not) Initiate Worst Case Sean 4-35 2D 



MS011 

4-21 4A MO Bit 

4-21 4A MO Bit 2 

4-21 4A MO Bit 1 

(Core Size) 



RM081 

PH1 
PH 2 
PH 3 



RM081 



Scan Worst Case ■ 



' Worst Case Store .. 7A 



TO 



TO 



TO 



TO 



T8 



T5 



T3 



Prog Storage 
Wrap Check 



— (Not) Prog Stor Wrap 4-4 6B 



..4B Aux Stor Scan Cycle 
4-10 P2 8D 
- Prog Stor Wrap 



4-10 P3 3C (Not) M Equals K 
4-12 Ctrl Reg Bit 11 — 



4-32 P1 3A (Not) Double Byte Modify 



OR 



MS021 
Use Main Storage 



OR 



4-21 8E M Reg Even" 
STP Inhibit Store — 
N \- (Not) Inh Store ..7A 



4-32 P1 3A First Cycle Storage 

Word 

4-337 9D (Not) Share Cycle 
4-11 9DT6 



WRAP 



OR — I nh Store Control 4-27 P5 2B 



MS021 



(Storage Wrap) 



_Use Main Storage 

4-13 4B LS Zone Decode 0_ 
4-14 8A 8F Detected (1400>_ 



OR 



4-1 9C Machine Reset Sw 

4-13 5A (Not) Ctrl Word Type 2 — 
4-1 1 9C T5 



MS021 



4-22 5B (Not) Trap Address Inhk - 
4-22 7A Gate M0-M1 to SAR Line- 



OR 



TR031 



FL 



OR 



— Storage Violation 4-23 6D 



Storage Wrap Violation 4-40 7A 



MS021 



rb 
CJI 



NO 
O 

ro 

-n 
m 

O 



G5 
00 






03 



NO 



03 

d' 

CD 

13 

Q. 
> 

E ► 

r+ 
O 

-^ 
03 
CO 
03 

o 

o 
o 

3 B 



03 



O 
-+. 

(Jl 



4-10 P1 6D Storage Data Parity Latch 
4-3 3A Check Stop Sw 



4-1 3 8D (Not) DR-0 Disable CPU Error Stop- 
4-10 P1 7D Ctrl Word Parity Latch 
4-3 3A Check Stop Sw 



4-13 8D (Not) DR-0 Disable CPU Error Stop- 



0R 



4-21 2A, 2B 

(Not) Inhibit Rd Call-Block M Set 
4-11 9C T5 



KC041 



(Not) 48K Only 

4-24 7C WO Reg Bit 1 
4-24 7C WO Reg Bit 

(Not) 32 K or 48 K 



4-24 7C WO Reg Bit 2 
24K Only 



OR 



-EH 



J= 



4-4 7E Man Read Call. 



OR 



MC111 



Read Call - 
• 4-27 P2 5A 



-I 



Read Call) 



(Not) Chop Off Read Call 



..7E System Reset — 
..8C Start Write Cycle 



OR 



FL 



25 ns 



*There is a clock 
for each BSM. 



MD110 



MD120 



*TD 



MC111 



CPU I 



M2I 



..8A 25/450 



.8C (Not) 375/800- 



— (25 to 375) 



MD120 



I 
Note 1 ; :*:*:***:* Reset time for byte(s) of the data register for normal read (not store). 

^^^™ Reset time for byte(s) of the data register if that byte is to be selected. ■ 

Note 2; Time byte from assembler is set into the data register. I 

I 
Note 3; Strobe time of the storage output for the byte(s) not to be stored. I 



..8A 100/525 
..8A 75/500 - 



Jump 



8K = 100/525 



16K = 75/500 



OR 



X Read Gate On 4-27 P2 2B 



-Y Read and SA Gate On 
4-27 P2 2C; 4-27 P3 6A; 4-27 P5 5B 

X Read Current On 4-27 P2 2E 



Y Read Current On 4-27 P2 2D 



200 



400 



600 



800 



1. (Read Call Latch) 4-27 P1 7 A 

2. (Not Chop Off Read Call) 4-27 P1 6A 

3. Start Write Cycle 4-27 P1 8C 

4. X Read Gate On 4-27 P1 7B 

5. Y Read and SA Gate On 4-27 P1 7B 

6. X Read Current On 4-27 P1 7B 

7. Y Read Current On 4-27 P1 7C 

8. X and Y Write Gates On 4-27 P1 8D 

9. Inhibit Drivers On 4-27 P1 8D 

10. X and Y Write Current On 4-27 P1 8D 

11. Read Echo 4-27 P1 9B 

12. Reset Byte 4-27 P5 8C 

13. Reset Byte 1 4-27 P5 7E 

14. Gate In Byte 4-27 P5 6A 

15. Gate In Byte 1 4-27 P5 8 E 

16. Strobe Byte 4-27 P5 8B 

17. Strobe Byte 1 4-27 P5 8D 

18. Store Byte 0/1 4-27 P5 5 A, 5D 



fZtt 



V77* 



WZZL. 



W71 




Note 2 



Note 2 



Note 3 



Note 3 



V.MWA 



MD120 



4-27 P2 7 B Select This BSM 



4-1 9C Mach Reset 



CPU 



ETSp Variable Time 



(Not) System Reset — 



,.8B 425-775 



MD120 



■(Not) System Reset 
..8B 450-875 



MD120 



System Reset ..6A 



M2I 



MD110 



0/425 

■ 25/450 
- 50/475 

■ 75/500 
•100/525 
•125/550 
•150/575 
■175/600 
■200/625 

■Start 2nd Delay Line 



25 ns 



TD 



Note: The 250/675 output is not used. 



275/700 

300/725 

325/750 

350/775- Read Echo 4-4 4B; 4-35 P2 3B, 3C 

375/800 

Start Write Cycle ..6A 

425/850 

450/900 



MD111 



Inhibit Drivers On 4-27 P5 2D 



-X and Y Write Gates On 4-27 P12C 



■X and Y Write Current On 4-27 P2 2E; 4-27 P3 6A 






CO 



CO 

-^ 
Q) 

3 



5" 
Q) 

Q. 

> 
C 
X 

C/) 

r+ 
O 

-* 
0) 
CO 
CD 

X 

D 

CD 
O 

o 

Q. 
CD 



"D 



o 

-h 

cn 



4-10 P3 3C (Not) M Equals K 
4-12 Ctrl Reg Bit 11 — 

4-32 3A Double Byte Modify ■ 



OR 1 N J 



CPU 



M2I 



4-27 P1 5A Read Call 



Main Aux Control 



4-12 



MC111 



Ctrl Reg Bit 3 



4-42 2 E AS DataSw- 



4-12 4A (Not) Ctrl Cycle 

4-32 P1 3A First Cycle Storage Word ■ 
4-1 1 4C Clock Off 



Manual Aux Store 

4-25 5 B Aux Stor Scan Cycle - 
4-3 3B Single Address Sw AS 



OR 



Read Call 1 I 

-, I I 1 

■ 1 i MD142 



Use Aux Store 



Address Main Storage ..2C; 4-27 P3 2B, 6D 



Address Aux Storage 4-27 P3 6A, 



4-21 2E, 4E 



CPU 



M2I 



MC111 



CPU 



M2I 



4-219A SAR Lines 0-14- 



4-27 P1 7B X Read Gates On 



4-27 P1 8D X and Y Write Gates On 




..6A Address Main Storage 



4-27 P1 8D Y Read and SA Gates On 
4-27 P1 8D X and Y Write Gates On " 



4-27 P1 7C Y Read Current On 
..8B Select This BSM 



4-27 P1 8D X and Y Write Current On- 



4-27 P1 7C X Read Current On 



MD232 



Y-Control Drivers 



MD242 



X-Y Source Drivers 



MD252 



X Rd 0-16KA Adrs 
X Rd 0-1 6KB Adrs 
X WrO-16KA Adrs ■ 
X Wr 0-1 6KB Adrs - 



Y Rd 0-1 6KB Adrs 

Y Wr 0-16KA Adrs 

Y Rd0-16KA Adrs 

Y Wr 0-16KA Adrs 



Y Rd Current Source - 

Y Rd Current Sink - 

Y Wr Current Source- 

Y Wr Current Sink — 
X Wr Current Source- 
X Wr Current Sink — 
X Rd Current Source- 
X Rd Current Sink — 



■9 - 

-10' 

-11 

■ 12 

■13 

-14 

■15 



-SAR Bit — 



Jump 



MD142 



jL 



V 












(X-Y Controls) 4-27 P3 2A 



Note 1 : Example of decode driver. 



X Rd Current Source- 
X Rd 0-16KA Adrs — 



X Wr 0-16KA Adrs- 
X Wr Current Sink- 



■ SAR Bit 

' SAR Bit- 

| SAR Bit 

I 



DVR 



DVR 



SAR Bit = 1 Selects 16-32K Address (32-64K Bytes) 
SAR Bit = Selects 0-16K Address ( 0-32K Bytes) 
Select This BSM (Each BSM can Contain 16K Addressed) ..2D; 4-27 P1 6D; 4-27 P5 6C 



X 





X Decode Drive 0-1 6K 




SAR Bits 


See Note 1 

Each driver drives 16 lines. 

Each driver drives 16 lines. 


1 3, 1 4 




12 


13 


14 















2 










1 









1 












1 


1 




1 










1 





1 




1 


1 







1 


1 


1 



■SAR Bits 1,9, 10, 11 



V 
V 



12 

15 
- 1 - 
■ 3 



- 64 Lines to B Side 20- 



-64 Lines to D Side 21- 



MD 302, 312 



X Decode Drive 



10 



SAR Bits 
J_ 


_0 
_0 






_0 

1 

1 
J_ 
J_ 

1 

1 

1 

1 



11 



See Note 1 



0-8 K 

Each driver drives 8 lines; 
4 on the B side and 4 on 
the D side. 



8-1 6K 

Each driver drives 8 lines; 
4 on the B side and 4 on 
the D side. 



X Decode 1 
4-27 P4 6A 



-32 Lines to B Side 30 



"\ 



•32 Lines to D Side 31- 



-32 Lines to B Side 32- 



— 32 Lines to D Side 33- 



X Decode 2 
4-27 P4 6A 



MD 322, 332, 362, 372 



O 
rO 



m 



O 



Q3 
CO 

~t 
03 

3 



— 

0) 
D. 
> 
X 

co 

r+ 
O 

-\ 
CO 
CO 
CD 

^< 

O 

CD 
O 

o 

Q. 
CD 



CO 



CO 

O 

— h 
CJ1 



4-27 P2 5C (X-Y Controls) 



4-21 9ASAR Bits 0-14 — , 



4-27 P2 6A Address Main Storage 



-Bits 3,6,7, 

— 6 

_7 



-11 



Y Decode Drivers 



SAR Bits 



Each driver 
drives 8 Lines 



■32 Lines To C Side 



32 Lines To A Side 



32 Lines To A Side 



20 



21 



22. 



MD4 12-432 



-Bits 2,3,4,5- 



-4 
-5 
-9 

■10- 



Y Decode Drivers 



SAR Bits 



Each driver 
drives 8 lines 



32 Lines To A Side 



23 



32 Lines To C Side 24 



32 Lines To A Side 25 



^ 



32 Lines to C Side 26 



MD442-472 






4-27 P2 6A Address Aux Storage 
SAR Bit 2 



4-27 P1 8D X and Y Wr Gates On 

4-27 P1 7B Y Read and SA Gates On — 



- 9 
10 



Aux Storage Decode 



SAR Bit 



Each driver drives 4 
Lines. 



4 Lines To A Side 30 

4 Lines To C Side 31 



MD402 



V 



11 



SAR Bit 8 



Y Decode Drive 



SAR Bits 



Aux 3 
Main 7 



1 



1 



SAR 3 
SAR 6 



1 



1 







Each Driver Drives 
10 Lines; 8 For Main 
Storage, 2 For Aux. 
Storage 



<— Y Decode 2 4-27 P4 6C 
♦—32 Lines To C Side 



■ 8 Lines To Aux Storage _ 32 _ 
(4 To A Side, 4 To C Side) ^ 



C 



Y Decode 3 4-27 P4 6E 



MD401 



4-27 P2 6A Address Aux Storage 

> SAR Bit 7 

/ SAR Bit 3 



4-27 P2 6A. 



Address Main Storage OR 



OR 



A — SAR 3 Aux or SAR 7 Main — ' 



MD142 



(Not) SAR Bit 6' 



(Not) SAR Bit 3 



OR 



OR 



— SAR 3-SAR 6-Main Storage 



MD142 



Y Decode 1 4-27 P4 6C 



CO 






ro 



oo 



D ▼ 



03 
CD 

0) 

3 
ro 



03 

5" 

> 

r+ 
O 

—I 
Q> 
CO 
CD 

O 
O 



0) 



■p* 
o 

-+1 



D 



Sense/Inhibit Lines 



*» Sense 4-27 P5 7C,7D 4-27 P2 9C X Decode 1 




4-27 P2 9D X Decode 2- 



32 lines 



32 lines 



32 lines 



32 lines 



4-27 P3 6E Y Decode 1 
4-27 P3 8B Y Decode 2 



32 lines 



X Return Board 

C76 

Y Lines— i 



B123- 
X Line 



C76 

Y Line 




D123 



D50 



4-27 P3 9B Y Decode 3 



X Return Board- 



Main And Aux. Storage 



X Lines Decode Pin Entry and Exit 



SAR Bits 
1 9 1011 



00 



00 1 



00 1 



00 1 1 



01 



010 1 



0110 



0111 



10 



10 1 



10 10 



10 11 



110 



110 1 



1110 



1111 



SAR Bit 12 13 14 



000 



6-167 



10-163 



14-159 



18-155 



22-151 



26-147 



30-143 



34-139 



7-166 



11-162 



15-158 



19-154 



23-150 



27-146 



31-142 



35-138 



001 



50-123 



54-119 



58-115 



62-111 



66-107 



70-103 



74- 99 



78- 95 



51-122 



55-118 



59-114 



63-110 



67-106 



71-102 



75- 98 



79- 94 



010 



8-165 



12-161 



16-157 



20-153 



24-149 



28-145 



32-141 



36-137 



9-164 



13-160 



17-156 



21-152 



25-148 



29-144 



34-140 



37-136 



011 



52-121 



56-117 



60-113 



64-109 



68-105 



72-101 



76- 97 



80- 93 



53-120 



57-116 



61-112 



65-108 



69-104 



73-100 



77- 96 



81- 92 



Side B 



100 



7-166 



11-162 



15-158 



19-154 



23-150 



27-146 



31-142 



35-138 



6-167 



10-163 



14-159 



18-155 



22-151 



26-147 



30-143 



34-139 



101 



51-122 



55-118 



59-114 



63-110 



67-106 



71-102 



75- 98 



79- 94 



50-123 



54-119 



58-115 



62-111 



66-107 



70-103 



74- 99 



78- 95 



110 



9-164 



13-160 



17-156 



21-152 



25-148 



29-144 



34-140 



37-136 



8-165 



12-161 



16-157 



20-153 



24-149 



28-145 



32-141 



36-137 



111 



53-120 



57-116 



61-112 



65-108 



69-104 



73-100 



77- 96 



81- 92 



52-121 



56-117 



60-113 



64-109 



68-105 



72-101 



76- 97 



80- 93 



Side D 





Main Storage Y Lines Decode Pin Entry and Exit 




SAR Bits 
2345 


SAR Bits 6, 7,8 






000 


001 


010 


011 


100 


101 


110 


111 


Side 






0000 


2 


34 


76 


108 


4 


36 


78 


110 


C 




000 1 


6 


38 


80 


112 


8 


40 


82 


114 




001 


10 


42 


84 


116 


12 


44 


86 


118 




001 1 


14 


46 


88 


120 


16 


48 


90 


122 




100 


3 


35 


77 


109 


5 


37 


79 


111 


A 




10 1 


7 


39 


81 


113 


9 


41 


33 


115 




110 


11 


43 


85 


117 


13 


45 


87 


119 




111 


15 


47 


89 


121 


17 


49 


91 


123 




1 000 


18 


50 


92 


124 


20 


52 


94 


126 


C 




1 00 1 


22 


54 


96 


128 


24 


56 


98 


130 




1010 


26 


58 


100 


132 


28 


60 


102 


134 




1011 


30 


62 


104 


136 


32 


64 


106 


138 




1 1 00 


19 


51 


93 


125 


21 


53 


95 


127 


A 




110 1 


23 


55 


97 


129 


25 


57 


99 


131 




1110 


27 


59 


101 


133 


29 


61 


103 


135 




1111 


31 


63 


105 


137 


33 


65 


107 


139 





Aux Storage Y Lines Decode Pin Entry and Exit 




SAR Bit 
2 


SAR Bit 3,8 


Side 




00 


01 


10 


11 









66 


68 


72 


74 


C 




1 


67 


69 


73 


75 


A 



Note: Shown on this page is 

the layout for one 16K half word BSM. 

8K of addresses (16K bytes) 

for program storage require 

1 BSM; any thing greater 

up to 48K (bytes) require 

a second BSM which has the 

same layout. 



O 

ro 
en 



m 



oo 






03 

to 

Q) 

3 
ro 



0) 

d' 

03 
■D 
Q. 

> 

C 
X 

CO 

r+ 
O 

—I 
03 
CO 
CD 

c/5 

r+ 
O 

D 

O) 



3D 

CD 
CO 



o> 



CJ1 

O 
C71 



CPU 



4 

M2I 



4-27 PI 8A (Not) 0/425 
4-27 P1 8A 50/475 



4-6 8D Man Store 



4-21 4D (Not) M1 Reg Bit 7 

4-12 (Not) Ctrl Reg Bit 7 

4-90 P2 9C (Not) STP Inhibit Store 



OR 



4-25 7A Force Store Control Lines- 



4-1 1 9D T7 

4-12 Ctrl Reg Bit 2 — 

4-32 3A First Cycle Stor Wd- 



OR 



MD051 



(Store Control) 



4-11 9A T1 



4-25 7D Inh Store Control 
^ 4-1 1 9C Mach Reset 



OR 



FL 



MC181 



CPU 



OR 



Store Byte 0- 



MC181 



Gate In Byte (425-475) 



MD130 



4-35 P2 B Reg P-7^ mmmmam 
4-337 9D (Not) Share Cycle 



4-325 9D File Data in Bits 
4-337 9D Share Cycle 



4-1 3 8D DR-2 Force St Parity- 



Storage Data Assembler 




PO 



PO 



Store Bit 0-7, POi 



(0-7, PO) MC141-151 



4-27 P1 7E Y Read and SA Gates On 
4-21 9ASAR Bits 1,14 



Sense Amplifier Gates 



SAR Bit 



1 14 



0-8KA Adrs 



0-8 KB Adrs 



8-1 6KA Adrs 



8-16KB Adrs 



« — (SA Gates)- 



MD130 



M2I 



4-21 9A SAR Bit — , 
Selects which BSM 
to Address 



4-90 P2 9C (Not) STP Inhibit Store 

4-21 4D Mi Reg Bit 7 

4-12 (Not) Ctrl Reg Bit 7 *- 



OR 



Jump 



— Select this BSM 



— (Not) Store Bit 
..7D Time 



A — Strobe Byte 



MD130 









OR 



4-27 P4 5A 7, PO Sense I 



Store Byte 

4-27 P1 8A 0/425 

4-27 P1 8A 200/625 

4-27 P1 8B (Not) 275/700 



OR 



Reset Byte 0- 



MD130 



4 27 P4 5A 8-15, P1 Sense 



4-27 P1 8A 200/625 

4-27 P1 8B (Not) 325/750 



— (200,325)- 



TD 






Time 



4-6 6A Alter Storage Lt 



OR 



MD130 



-Store Byte 1 



MC181 



L 



4-27 P1 8D Inhibit Drivers On 
M2I 



Inhibit Decode 



SAR Bit 



1 



14 



1 



■ Inhibit 0-8KA- 

■Inhibit 0-8KB — 

Inhibit 8-16KA- 

-Inhibit 8-16KB- 



MD701 



..9B Storage Data Out 0-7, P0| 



.9B Storage Data Out 8-15, P1 



Inhibit Drivers 



Inhibit Driver 
for respective 
bit is active when 
the data bit latch 
is off (Bit-0). 



MD702-782 



CPU 



7B 
Not) Store Byte 1- 



A — Strobe Byte 1- 




4-35 P2 7B A Reg P 71 



4-337 9D (Not) Share Cycle 



4-325 9D File Data in Bits 
4-337 9D Share Cycle 



4-1 3 8D DR-2 Force St Parity 



Storage Data Assembler 



P1 



P1 



P1 



_r 



Store Bit 8-15, P1 



In 

OR 

r 



(8-15, P1) MC161-171 



Store Byte 1 

4-27 P1 8A 50/475 



0/425 ■ 



4-27 P1 8A< 200/625 



(Not) 275/700 



OR 



4-27 P1 8A (Not) 0/425- 
Reset Byte 1 



Gate In Byte 1 
(425-475) 



MD130 



MD-130 



-Inhibit 4-27 P4 5A 



The time delay is used to adjust the strobe 
pulse for the best performance at each BSM. 





Stor 

Data 

Reg 

Byte 



7 
P0 



PC 



Storage Data 
lOut0-7,P0 
(Memory Bits) l 



(0-7,P0) 
MD 51 2-532 



Stor 

Data 

Reg 

Byte 

1 

15 
PI 



PC 



Storage Data 
I0ut8-15, P1 
(Memory Bits) 



(8-15, PI) 
MD 542-562 



9. T 



CO 

o 




"^2 


3 


o 


-&> 


00 


CO 

p 




o 
o 



GO 



CQ 
CD 



D 



Addressing 
Decode and Inhibits 



Provides lines to 
allow the Read- 
Write lines to be 
active or to inhibit 
the Write Operation. 



CC001 



LS Zones 

Zone lines are 
developed here. The 
lines are generated 
from the Mode Reg 
Bits 5,6, and 7 or 
the setting of the C 
Switch Bits 1,2, and 
3. The Zone lines are 
forced by traps. 



SL081 



Read Write Lines 



The AS Forced Read 
and Write lines, AS 
Normal Read and Write 
lines, BS Odd Read 
and Write lines, and 
BS Even Read and 
Write lines are gated 
for given conditions 
at given times to 
provide read or write 
of Local Storage 



AS Forced Read" 
■AS Forced Write - 
■AS Normal Read - 
■AS Normal Write 



r 



..5E 



L_ ..5D 



5E 



r 



.5D 



"X 



■BS Odd Read 



r 



..5E 



•BSOdd Write 



r 



..5D 






■BS Even Read 



•BS Even Write 



r 



~\ 



..5D 



■\ 



CC031-061 



AS Decode 



Bits 5, 6, and 7 of the 

Ctrl Reg are decoded 

for addressing. 

Sw D Bits 1, 2, and 3 

are used for manual 

operations. 



NOTE: Diagram 4-32 Sheets 
shows the addressing 
greater detail. 



1-3 



-ASO 
-AS 1 ■ 
-AS 2 
-AS 3 
-AS 4 
-AS5- 
-AS6- 
-AS 7- 



CC01 1-021 



BS Decode 



Bits9 and 10 from the 
Ctrl Reg are decoded for 
addressing 



BS0-1 
BS2-3- 
-BS4-5 ■ 
-BS6-7 



CC071 



LS Zone Bit 

LS Zone Decode 
LS Zone Decode 1 
LS Zone Decode 4 
LS Zone Decode 5 
LS Zone Decode 6 
LS Zone Decode 7 



(AS and BS Read/Write Lines)- 



Y-Lines Control 

Y-Line gates and 
Control lines are 
generated here. 
Control lines for 
backup area are 
also developed. 



■ (Gates) — 
(Degates)- 
(Backup)- 
(As Bit OI- 



LS Y Addressing 

LS Zones are 
combined with 
the Y-Line 
Control lines to 
develop a Y-line 
for addressing 
Local Storage. 



LS X Addressing 

BS Field Decode lines are 
combined with the BS 
Odd and Even-Read and 
Write lines providing an odd 
or even X-line at different 
times in the cycle; 1,0-3,2-5,4- 
7,6. 

AS Field Decode lines 0-7 
are combined with AS Forced 
and Normal-Read and Write 
lines providing an odd or even 
or both X-line at different 
times in the cycle 



■XO-v 

_ X2-^ 

- X30 

- X4^ 



X5 

— X6^. 

— X7^\ 



\ 



\ 



CC07 1-081 



..4A AS Normal Write— 
..4A AS Forced Write — 

..4A BS Odd Write 

..4B BS Even Write 

(Not) LS Addr Line Reset 



OR 



Read Line . 
Write Line . 



AS Forced Read_ 
AS Forced Write. 
AS Normal Read. 
AS Normal Write. 
BS Odd Read _ 
BS Odd Write_ 
BS Even Read. 



BS Even Write. 



LS Addr Line Reset. 



Possible time each line can be active during a clock cycle. 
P0 P1 P2 P3 P4 P5 P6 




i r-"n r P3 ^ p p5 t 



P6 



P7^HMP8l 



Note: The LS Addr Line Reset is delayed approximately 90 n sec. 



4-31 8D LS 
Data Bus In P-71 



CC091 



CC101-111 



LS Manual Write — 
AS Normal Rd or Wr — 



OR 



V 

\_ 
\- 

V 

\_ 



xo 

X1 
X2 
X3 
X4 
X5 
X6 
X7 • 



CC121 



LS Write Line 
LS Read Line 



U0 
U1 
V0 
V1 
GO 
G1 
DO 
D1 






10 
11 
TO 
T1 
P0 
P1 
HO 
H1 



Zone 
CPU 



10 

11 

TO 

T1 

P0 

P1 

HO 
_ H1_ . 
Zone 1 
2311 



Local Storage 



IO 
11 

TO 
T1 
PO 
P1 
HO 
H1 



UO 
U1 
VO 
V1 
GO 
G1 
DO 
D1 



"Zone 4 
Backup 



UO 

U1 

VO 

V1 

GO 

G1 

DO 
_D1 _ 
Zone 5 
Comm. 



UO 
U1 
VO 
V1 
GO 
G1 
DO 

.PL 
Zone 6 

2540 



UO 

U1 

VO 

V1 

GO 

G1 

DO 

D1_ 
Zone 7 
Channel 



YO 



Y1 



Y2 



Y3 



Y4 



Y5 



Y6 



Y7 



..4A AS Normal Read- 
..4A AS Forced Read - 

..4A BS Odd Read 

..4A BS Even Read — 



OR 



CC121 



TD 



Z I 



z 



z 



z 



ILS BusP-7««To AB 

Assembler 
4-35 P1 7A 
MO Assembler 
4-20 7C, 7D 



'Zone 4 is a forced area 
for any link address 
fetch or store. Also 
used as a work area. 



z / 



f Used to condition the 
read line to maintain 
interface requirements. 



CC131 



NO 
O 
rO 

en 



m 



O 



0> 

oo 



g 

cd" 
to 

-^ 

CD 

3 
oo 



O 

CD 
r-f 
CD 

> 



CD 



4-11 9A TO 



4-1 9C Mach Reset 
4-11 9C T5 



1 OR 



(T0-T4) 



FL 



£ 



•Time thru 4 



4-35 P1 2C 

(Not) Time thru 4 



SL011 



4-11 9A-E 



4-12 



4-21 4D 
4-11 4C 
4-13 5A 
4-4 8D 
4-4 9C 
4-4 9D 
4-4 9C 
4-4 9D 
4-6 4D 



/T1. 

; T3 

1 T8 



■ 9 
10 
■11 • 



Ctrl Reg Bit 

Ctrl Reg Bit 1 

Ctrl Reg Bit 2 

Ctrl Reg Bit 7 

Ctrl Reg Bit 15 

(Ctrl Word Type or 4)— 12 

M1 Reg Bit 7 13 

Clock On 14 

Ctrl Word Type 2 15 

Display M Reg 1 6 

Display ALU-Ext 17 . 

Display R . 18 - 

Display LS 19 

Display BA 20 • 

St LS Intlk Latch 21- 





I r 














Must be active 
























\o 


- Must be inactive / 






1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 








* 
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SL01 1-021 



4-21 9C (Not) M0 Parity to Pred — 
4-22 6A GateM0-M1 to SAR Lines 

4-21 4A (Not) MO Reg Bit P ■ 

4-22 6A Gate MO-M 1 to Sar Lines - 



OR 



MP041 



(Not 48K Only) 

4-37 9E DC Reg Bit 7 LZ 

4-37 9D DC Reg Bit 6 HZ 



OE 



OE 



OE 



MP041 



MP041 



MP041 



Corrected MO Bit P 



30 

4-37 9D 



DC Reg Bit 6 HZO 



4-37 9E DC Reg Bit 7 LZO 
32 



4-21 5A (MO Reg BitsP,0,1) 
31- 



j. 4-21 5A (MO Reg Bits 2-7) 
\ 33 



4-36 P2 9D Z Bus P-7 ^^^ 
4-4 9C Display Ctrl Reg 

4-12 (Ctrl Reg Bits 0-7) 

34 



Gate MO Backup to LS 
Gate MO to LS 



30 
-31- 



Gate MO Display to LS 32- 



Gate Z Bus to LS 



■33- 



■\ 



Gate Storage Byte to LS 34 - 

Gate Storage Byte 1 to LS 35- 

Gate Modifier to LS 36' 

Gate B Reg to LS 37 






4-27 P5 9D Storage Data Out 0-7, PO | 
35 



4-27 P5 9B Storage Data Out 8-1 5, P1 
36- 



4-35 9E (B Reg) Modifier P-7 
37- 



4-35 P2 7 E B Reg Bits P-7 — 

4-4 9C Display WO 

4-24 7C WO Reg Bits P-7 



LS Data Assembler 



On word types and 4 
MO backup bits and 
MO bits 2-7 are routed. 
On Display, MO bits 
P-7 are routed. 



Bits P-1 are set to one 
of the above conditions. 



Parity is forced to (off) 



(P-7) SL031-071 



Byte 



txt Bus Out P-7 



I LS Data Bus In P-7 4-30 6C 



CO 



CO 



D 



05 
00 



CO 



CO 

> 
Q. 

Q. 



3 



QJ 



o 

— h 

CO 



4-13 5A Ctrl Word Type 2- 
4-12 (Not) Ctrl Reg Bit 12- 
4-12 Ctrl Reg Bit 13 



n 



Double Byte Modify- 



CC001 

4-12 6C (Not)PMWC or Dbl Byte Modify- 

4-337 9E (Not) Second Share Cycle 

4-12 (Not) Ctrl Reg Bit 

4-12 Ctrl Reg Bit 1 



5D,2D;4-12 5C,4-16 4A; 
4-25 2D;4-27 2 A 



4-12 (Not) Ctrl Reg Bit 15 



—♦-First Cycle Storage Word 



4-3 2C 



CC001 



4-14 8A 1400 Share Inhibit — 

4-13 5A Ctrl Reg Bit 2 

4-12 6B Prog Mem Word Cycle • 

4-13 5A (Ctrl Word Type 0) 

4-12 (Ctrl Reg Bits 4, 5, 7) 



Ctrl Reg B 
Ctrl Reg B 

4-12 \ Ctrl Reg B 

Ctrl Reg B 
Ctrl Reg B 

4-337 9E Share Cycle - 



t 6 - 
t 12- 
t 13- 
t 14 
t 3- 



..6B Gate Times 5 and 7 
4-11 9C P5 



4-32 P2 8E LS addr Line Reset 



4-12 6B Prog Menm Word Cycle 
(Not Inhibit Write) 



4-11 9A P1 

..3A Double Byte Modify 
4-11 9D P6 



4-13 5A Ctrl Word Type 4 

4-15 8E (Not) MMSK Reg Thru 6 



AS Forced Address 



,y 



4-12 — < 



Ctrl Reg Bit 2 
Ctrl Reg Bit 12- 
Ctrl Reg Bit 13 



OR 






(1-12)' 



-10-/ 

" 1 V 

-13-/ 



-AS Forced Read Line 



— AS Forced Write Line 



-Inhibit Write Stor Into LS — I N k 



CC041 



Input Lines (* 


= must be active; 


= 


must be inactive) 




1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 














* 





* 
















































* 










































































* 












* 





































* 


* 

















* 
























* 



























* 















































































* 



-MMSK K 

— Zero Update Write Inhibit' 
-Z Bus Write Inhibit 



4-12 Ctrl Reg Bit 15. 
4-11 9A P1 



4-12 Ctrl Reg Bits and 1 
4-1 19A P1 



4-12 Ctrl Reg Bit 7 
4-11 9C P5 



-26 — Gate Times 5 and 7- 



4-11 9C P7- 



4-4 9C Display LS 

4-32 P2 8E LS Addr Line Reset 



4-1 3 5A Ctrl Word Type 1 

-22 — (Not) Z Bus Write Inhibit- 



4-11 9E P8- 



..3A Double Byte Modify ■ 
4-1 3 5A Ctrl Word Type 3- 

4-12 Ctlr Reg Bit 2 

4-11 9E P8 



4-13 5A Ctrl Word Type 4 

4-15 8E (Not) MMSKoThru6 
4-11 9A P1 



-(Not Inhibit Write)- 
4-11 9B P3 



20 "N 

21 



'A 



- PMWC or Share Cycle 

—Word 3 BS Field Gate 
—Word 2 BS Field Inh — 



22- 
23- 



►Gate Time 5 and 7- 
..2C 



-25 



2e N 



— Gate Time 6 and 8- 



■27 



"\ 



(Gates) 4-32P2 



20 MMSK K 

4-12 (Not) Ctrl Reg Bit 2- 
4-12 (Not) Ctrl Reg Bit 11- 
4-11 9A P1 



4-12 Ctrl Reg Bit 11 
4-1 19B P3 



4-1355A Ctrl Word Type 3 



4-11 9A PI 

25 (Not) Gate Word 2 BS Field Inh- 
4-12 Ctrl Reg Bit 1 



4-12 (Not) Ctrl RegO- 
4-12 (Not) Ctrl Reg 15- 



4-32 P2 8E LS Address Line Reset* 



-23-PMWC or Share Cycle 

■21-(Not) Zero Update Wr Inh- 
4-11 9C P6 



4-12 Ctrl Reg Bit 2 

4-12 (Not) Ctrl Reg Bit 11 
-20 MMSK K 



TZ 



t: 



4-12 6B Program Mem Word Cycle - 
4-6 5D Store LS Intlk Latch' 



AS Normal Address 



Once set, the 
output lines 
are held active 
until reset by 
LS Addr. Line 
Reset. 



4-11 9E P8 

4-12 Ctrl Word Type 3 
4-12 Ctrl Reg Bit 1 1 



4-12 (Not) Ctrl Reg Bit 2- 



BS Odd Address 
Once set, the 
output lines 
are held active 
until reset by 
LS Addr. Line 
Reset. 



-BS Odd Read Line 



-BS Odd Write Line 



CC051 



-AS Normal Read Line 



-AS Normal Write Line 



CC031 



ro 
O 
ro 

CJl 

~n 
m 

O 



3 

CO 



GO 

> 
Q. 
Q. 

CD 

C/5 

d' 

CO 



-o 



ro 

o 

CO 



4-13 5A Ctrl Word Type 3- 
4-12 (Not) Ctrl Reg Bit 11- 
4-11 9C P3 



r 



20 



MMSK K- 



4-32 P1 7 A Gates -J 



4-12 (Not) Ctrl Reg Bit 2 



4-12 (Not) Ctrl Reg Bit 1 1 — 

25 — (Not) Word2BS Field Inh- 

4-1 1 9C P3 



4-12 Ctrl Word Type 2 — 
..8E LS Addr Line Reset- 



23— PMWC or Share Cycle 
21 — (Not) Zero Update Write Inh - 
4-11 9E P8 



r 



4-12 (Not) Ctrl Reg Bit 2 — 

4-13 5A Ctrl Word Type 3 

4-12 (Not) Ctrl Reg Bit 1 1"f— 



■20- 



MMSK K 



4-11 9A P1 

4-12 Ctrl Reg Bit 2 



BS Even Address 



Once set, the 
output Lines 
are held active 
until reset by 
LS Addr Line 
Reset. 



-BS Even Read Line- 



t 



CC061 



4-12 (Not Ctrl Reg Bits 7, 6, 5)- 
4-46E (Not) Allow Sw Decode - 
4-1 3 5A (Not) Word Type 4 _ 

4-3 8E (Not Sw D Bits 3, 2, 1 )- 

4-4 6E Allow Sw Decode 

(Word Type 4) 

4-4 6E (Not) Allow Sw Decode- 



4-12 (Ctrl Reg Bits 7, 6, 5) 

4-4 6E (Not) Allow Sw Decode ■ 

4-1 3 5A (Not Word Type 4) 

4-3 8E (SW D Bits 3, 2, 1 ) 

4-4 6E Allow Sw Decode 



AS Decode 



Shown below are the bits used to 
decode the AS field. 
AS field is shown to the left 
because of word type 4-1 1 forcing 
AS field active. 



Ctrl Reg Sw D Bits 



Decode 



AS Field 







AS Decode 



0or8 



1 or 9 



2 or A 



3 or B 



4 or C 



5 or D 



6 or E 



7 or F 



CC01 1-021 



-BS Even Write Line 



OR 



4-32 PV 



AS Normal Read Line 
AS Normal Write Line 

AS Forced Read Line - 
AS Forced Write Line - 



OR 



OR 



BS Odd Read Line- 
BS Odd Write Line- 



OR 



Ctrl Reg Bit 9 



4-12 < Ctrl Reg Bit 10 



(Not) Ctrl Reg Bit 9- 



AS Field 
•AS Field 1- 

AS Field 2- 
■AS Field 3- 
■AS Field 4 
■ AS Field 5 

AS Field 6 

AS Field 7. 



y 
y 
y 
y 



-9 

-10 

-11 

-12 

-13 

•14^ 

.15-/ 



-16- 



AS Decode or 8 

• AS Decode 1 or 9 

• AS Decode 2 or A 
AS Decode 3 or B 
AS Decode 4 or C 
AS Decode 5 or D 

-AS Decode 6 or E 
•AS Decode 7 or F 



BS Decode 
Bits 9 and 10 
are combined 
to form the 
BS Field 



■BS Field or 1 

-BS Field 2 or 3 

-BS Field 4 or 5 
-BS Field 6 or 7- 



4-32 P1 



/ AS Normal Write Line 
) AS Forced Write Line- 

j BS Odd Write Line 

V BS Even Write Line — 



4-4 6C Display Latch 

4-6 4E Degate M Display 

4-11 9A P2 

4-1 1 9B P3 

4-11 9D P6 



4-32 P1 6B Gate Times 6 and 8 



4-11 9D P8 
4-11 9CP5 



n 



4-32 P1 6B Gate Times 5 and 7 



4-11 9D P7 



r 



,s 



,y 



■y 



,y 



y 



.7-/ 

■ s y\ 



Input Lines (* = Active Signal Required) 



10 



11 



12 



13 



14 



15 



16 



LSX 
Adr 



LS Adr X0 



LS Adr X1 



■ LS Adr X2 



•LS AdrX3 



• LS Adr X4 



■LS Adr X5 



■ LS Adr X6 



• LS Adr X7 



CC071-081 



4-6 6D LS Manual Write Line 



OR 



Reset the address 
latches for LS 



TD 



LS 
Write Line 
Gate 



•LS Write Line 



CC121 



. LS Addr Line Reset 



Used to delay the reset 
of the address lines. 



CC121 



CD 
00 



CO 

ro 



CO 



cx> 



D 

03* 

to i 

03 



GO 



00 

> 
Ql 
Q. 






03 



CO 

o 

-h 

GO 



▼ 2 

4-11 4C Clock Off- 
4-4 2E Mod-LSSw 



/\ 4-3 6E CSw Bits 1-3 
4-15 8E (MMSKO-6) - 



4-14 5B Mode Reg Bits 5-7 






4-32 P1 



4-32 P1 



4-32 P2 



AS Normal Read Line 
AS Forced Read Line - 
AS Normal Write Line- 
AS Forced Write Line . 



BS Odd Read Line • 
BS Even Read Line 
BS Odd Write Line- 
BS Even Write Line 



4-12 (Not) Ctrl Reg Bit 1- 
4-12 (Not) Ctrl Reg Bit 15 
4-11 4C Clock On 



LS5 



LS6 



▼ 
LS7 



4-337 9D Share Cycle 



4-12 Ctrl Reg Bit 4 

4-4 6E (Not) Allow Sw Decode 
4-3 8E Sw D Bit 



4-4 6E Allow Sw Decode 



Normal Decode 
(Mode Reg) 



Manual Decode 
(CSw Bits) 



Forced Decode (Bypass Mode Reg) 



MMSK1 231 1 Disk Ctrl Trap 



MMSK5 Comm Chnl Bit Serv 
MMSK6Comm Chnl Char Serv 



MMSK3 2540 Reader Trap 
MMSK4 2540 Punch Trap 



MMSKO Channel High Trap 
MMSK2 Channel Low Trap 



LS 

Zone 

Bit 



1,2 



0,2 



0, 1 



0, 1, 2 



LS 

Zone 

Decode 







-LS Zone Decode 
-LS Zone Decode 1 - 



Any trap degates the Mode reg decode. The C sw decode occurs when the Mode switch is at 
Mod-LS and the clock is off; all other decodes (Mode and Traps) are degated. Two MMSK bits 
active at same time, highest priority decodes. 



SL081 



OR 



- AS Y Line Gate 



OR 



- BS Y Line Gate 



n 



Y Line Ctrl 



Word 
Type 4 
or 

File 



Degate Y Lines 0-3- 
-Force Backup Area 
-Degate Y Line 4-7 - 



OR 



-AS Adder Field Bit 



•10- 

11- 

■12- 

13- 



LS Zone Bit 2 4-40 7C 
LS Zone Bit 1 4-40 7C 
.LS Zone Bit 1 — 



-LS Zone Decode 4 
LS Zone Decode 5 



-LS Zone Decode 6 
-LS Zone Decode 7 - 



4-12 Ctrl Reg Bit 

4-12 Ctrl Reg Bit 8 

4-32 P1 6A MMSK K 

4-337 9D Share Cycle. 



Input Lines 



^Active signal required 
0=Non-active signal required 



10 



11 



12 



13 



14 



15 



16 



17 



LS 

Y 

Adr 



X 



■ 4-40 7C 






X 



"N 



"X 




-LS Adr YO 



■LS Adr Y1 



-LS Adr Y2 — 



•LS Adr Y3- 



-LS Adr Y4 



■LS Adr Y5 



— LS Adr Y6 
-LS Adr Y7 



(Y0-Y3)CC101 (Y4-Y7)CC111 



CO 


CO 


en 


CO 




■^ 




CO 


CT 


3 


o 


£> 


O) 


CO 


00 


Ul 



5 ▼ 



00 

> 

CD 

3 



33 

CD 



2 T 

4-1 3 5A Ctrl Word Type 1 - 



4-11 9CT4- 



SA005 



■Gate K to AB 



A 



..3E Scan Mach Rst , 



4-13 5A Ctrl Word Type 4- 
4-11 4C Clock On 



4-32 P1 MMSK K 

4-12 Ctrl Reg Bit 2 

4-4 8D Display M Reg 



OR 



OR 



4-11 4C Clock On 



SA005 



Gate M to AB 



SA005 



CO 
Q. 


B 




O 
Q. 






— h 




4-1 1 4C 


-^ 




4-13 8D 


CO 
-\ 


► 


4-4 2E 
4-4 9C 

4-13 5A 


O 

— h 

NO 




4-32 P1 
4-12 



Clock On 

DR5 Diag Force Ext to AB 

ALU--Ext Sw 

Display ALU Ext 



Ctrl Word Type 3 

6B Word 3 BS Field Gate. 

Ctrl Reg Bit 3 

4-12 Ctrl Reg Bit 12 



4-32 P1 3A First Cycle Storage Word- 

4-31 3A (Not) Time Thru 4 

4-12 Ctrl Reg Bit 13 

4-13 5A (Not) Ctrl Word Type 4 

4-1 1 4C Clock On 

4-12 Ctrl Reg Bit 

4-12 Ctrl Reg Bit 8 



OR 



SA005 



- (Not) Ext to CPU 

4-4 2E Mod-LS Sw — 
4-4 6C Display Latch 



OR 



Gate LS to AB 



SA005 



\1- 

V 

N 4 - 



\, 



■(Not) Ext to CPU 4-10 P3 3C, 5A 



-Gate External to A B 

..4E; 4-91 3B; 4-103 7C; 4-207 2E; 4-72 3C 



4-14 9D 
4-11 4C 



CPU Mode 

Clock On 

AS Field Decode 



4-25 3C Initiate Worst Case Scan — 
4-25 9C Store Sw AB Not CD — 
4-11 9C T3 



4-3 3B (Not) Test Pattern Sw 

4-25 9B Test Pattern Not WCS Lot 



OR 



Drag GateSw AB- 



..2E Scan Mach Rst 

4-6 9D Man Store 

4-6 6C St LS Ct Sw AB to AB. 



OR 



GateSw AB to AB 



4-3 6B Scan 



4-11 5C 
4-1 9C 



Clock On • 
Mach Reset. 



OR 



MS011 



MS031 




N 










A 






-I 


Scan Mach Rst 


MS031 



SA007 

4-3 6B Scan 

4-1 1 5C Clock On 

j— Diag Gate Sw C, D 

4-1 1 4C Clock On 

4-11 9D CPU Mode 

4-13 4B AS Field Decode — | 
..4C Gate External to AB — 



OR 



-GateSw CD to AB. 



Gate K to AB 



4-12 (Ctrl Reg Bits 8-11) 
Gate LS to AB _ 



4-30 9D LS Bus (Bits P-7)^h 
—Gate External to AB 

4-41 9C External Bus In (P-7)- 
— Gate Sw AB to AB 

4-3 5D AB Sw Parity 



4-3 4E A Sw Bits 0-3- 

4-3 5E B Sw Bits 0-3- 
— GateSw CD to AB 
4-3 8D CD Sw Parity ■ 



4-3 8E C Sw Bit 0-3 



4-3 8E DSwBitO-3 

4-35 P2 8A A Reg (P-7)«M^^ 

4-4 9A Display BA 

4-12 (Ctrl Reg Bits 8-1 5) 

4-4 9C Display Ctrl Reg 1 

4-24 8D W1 Reg (P-6) 

4-4 9C Display W1 

4-27 P5 9D Storage Data Out 8-1 5, P1 

4-4 9D Display R 

4-21 4C M1 Reg (P-6) 



Gate M to AB 



t 



4-21 4C 
4-11 4C 
4-11 4C 
4-37 7C 



M2 Reg Bit 7- 

Clock Off 

Clock On 



(Not) DC Reg Bit 3_ 



OR 



SA091 



AB Reg Data Assm 



P Forced On (1);0-3 
and 4-7 Switch to 
CR 8-11 



P forced Off (0) 
0-7 set to CR 8-15 



7 Bit 7 forced off (0) 



1 



Byte 1 



A or B 

Assembler 

Bits P-7 



14-35 P1 4B 



(P-7) SA01 1-091 



Used to store the condition of DC Reg Bit 3 
(Adder Carry) during a Branch Unconditional 
or a Link Function. If Adder Carry Latch is 
off (Adder Carry has occurred) Bit 7 is a 1 . 



..2A, 3D 



O f 



(a 



PC 



o 



m 



O 



oo 



CO 



CO 

> 

> 

en 
m 
CD 

3 

CD 



DO 

CD 
CO 



O 

a. 






K3 

o 

— h 



4-12 5B (Not) Prog Mem Word Cycle 
4-12 Ctrl Reg Bit 2 



OR 



SA003 



4-1 19A T1 

4-6 9D Man Set AB 

4-27 P1 9C (Not) Read Echo- 
4-11 9C T5 



4-1 4C Mach Reset. 



4-21 3B (Not) M1 Reg Set - 
4-12 Ctrl Reg Bit 2 



4-32 P16B Gate Times 5 and 7- 



4-1 19D T7- 



4-1 19B T3 

4-6 9D Man Set AB 

4-27 P1 9C (Not) Read Echo- 
4-1 4C Mach Reset 



OR 



SA003 



OR 



Set A Reg 



4-35 P1 9C ■■ A or B Assembler P-7 I 



Set B Reg- 



4-36 P1 4C Complement 

4-36 P2 7D (Not) Carry Bit 0- 

4-36 P2 7D Carry Bit 

4-36 P1 4C 



OR 



AL241 



A 
Reg 



7 7 



A Reg (P-7) To AB Reg Data Assm 4-35 P1 
M1 Assembler 4-20 5D 



RA011 



Check if A Reg 
is equal to Zero 
or non Zero. 



A Reg Not Equal to Zero 4-20 2C 



RA031 



I A Reg (0-7) To ALU 4-36 P1 5B 

Invalid Decimal Digit 4-16 2C 



PG ■■■■A Reg (P-7) To Storage Data Assm. 4-27 P5 6D 



PC 



•X 

L 



B 
Reg 



RB011 



(B RegP,0,1) 4-21 5B 



IB Reg 0-7 i 



c 



B Reg (P-7) To Storage Data Assm. 4-27 P5 6A 



I To ALU 4-36 P1 5E 

Invalid Decimal Digit 4-16 2C 



B Reg P-7 to LS Data Assembler 4-31 7E 



-Modify 



(B-Reg) Modifier and Modifier Parity Predict 



Modifies the output of the B-Reg 
+1 or routes the output straight 
through. Parity is generated (predicted) 
for the output of the modifier. 



AL 221-241 



l(B Reg) Modifier (P-7) to LS Data Assembler 4-31 7E 

■ Modifier Carry Out 4-37 5B 

■ (Not Modifier Bit 0-7) to Dynamic Cond Reg 4-37 2C 



2 ▼ 



45* 

CO 



00 



0) 
CQ 

—i 
0) 

3 

CO 
> 

r~ 
c 






O 
-h 



4-1 2 (Ctrl Word Type 1 , 3, 5, 6, 7 ) - 
4-27 P5 Storage Data Out Bit 5- 
4-12 (Ctrl Reg Bits) 



4-32 P1 6B Word 3 BS Field 
Gate 



4-16 8A S Reg Bit 0. 



4-12 



Ctrl Word Type 1 - 
Ctrl Word Type 2 • 
Ctrl Word Type 3 • 
Ctrl Reg Bit 2 — 

Ctrl Reg Bit 3 

Ctrl Reg Bit 12 — 
Ctrl Reg Bit 13 — 
Ctrl Reg Bit 14 — 



1 "^ 

2 / 

3 / 

4^ 

%y 



4-12 (Ctrl Word Type 1, 2, 3, 4)- 

4-32 P6 6B Word 3 BS Field Gate 

4-12 (Ctrl Reg Bits) 



A Reg Entry Gates to ALU 

Gate A Straight Hi and Gate A 
Straight Lo are normally active. 
Degate A Straight is active 
whenever the A Reg input is 
to be blocked (provides Hex 00 
to ALU). 



Degate A Straight 4-10 P3 5A 



Gate A Straight Hi 
Gate A Straight Lo 
Gate A Crossed Hi 
Gate A Crossed Lo - 



AL 251-261 



4-35 P2 7B A Reg 0-71 



ALU Controf-Complement, Decimal 
*=must be active; 0=must be inactive 



10 



Straight 



Crossed 



Straight 



(7-0) AL 01 1-021 

l — 4-35 P2 5E; 4-36 P2 3A 

Complement \ 



AL291 



N 



I 4-35 P2 5E 

X 4-37 5B 



True 



\ 



•4-16 4C; 4-36 P2 7A, 7B 
-Decimal 



\ 



Hex 



N 



0-7 ALU A Entry 4-36 P2 5B, 5E 



•ALU A Entry Bits 4-7 to M1 Assm. 4-20 5C, 5D 

BR on Cond Detect 4-20 2E 



B Reg Entry Gates to ALU 



B Reg entry gates are normally 
inactive. Any time Gate B Hi 
and/or Gate B Lo is active, 
the line B Reg gated is active. 



4-12 Ctrl Reg Bit 2 

4-12 (Not) Ctrl Reg Bit 12- 
4-13 5A Ctrl Word Type 2- 



B Reg Gated 4-10 P3 3C 
Gated B Hi 
Gated B Lo 



4-12 (Not) Ctrl Reg Bit 1- 
4-12 Ctrl Reg Bit 12 



AL271 



4-35 P2 7C B Reg 0- 



"\ 





B Hi 





-J 


1 


Straight 


1 
2 


N-_ 






3 




3 


0-7MHM 


4 


B Lo 


4 




h 




h 




6 
7 


Straight 


6 
7 







4-13 5A Ctrl Word Type 4- 



OR 



■ B Equals 1 



AL271 
*Used to + or ■ addresses 
by 2 in conjunction with 
carry insert. 



0-7 



True/Complement 



Binary Operations: 
Route bits straight through 
for true; invert bits for 
complement. 

Decimal operations : 
Add six to each digit 
(bits 0-3 and 4-7) and 
route sum straight for true. 
For complement, invert bits 
do not add six . 



0-7 ALU B Entry 4-36 P2 5C, 5D 



(7-0) AL 031-081 



AL031,061 



O 
rO 
Ol 

Tl 

m 
O 



05 
(Q 

-^ 
03 

3 

CO 

> 

c 






O 

— h 



(Control Word Type 1,3 )- 
4-36 P1 5C Complement 
4-12 (Ctrl Reg Bits) 



ALU Controls Decode 



(A-,A*-) AND . Logical 



-(Not) AND 
XOR 



(A) AND • Logical 

(OE) XOR . Logical 

(OR) Logical [-(Not) XOR 

All other operations decode —logical 

as XOR • (Not) Logical 



5 ALU Function Log Conn 4-16 4B 



-AND 



(Not) Logical 



I 



AL031 





(Not) Logical 


Logical 




(Not) 
AND 




+ 


OE 


OR 


Tri 


AND 








A 










A- 


Co 


(Not) 
AND 




- 








(Not) 
XOR 


X 


OR 


(Not) 
XOR 





4-13 5A Ctrl Word Type 1 — 
4-18 8D DR-1 Force ALU Error- 
4-36P1 6B 0-7 ALU A Entry 



OR 



AL011 



Compliment 



4-36 P1 8D 0-7ALU B Entryi 



4-16 9C S3 ALU Bit Carry Delayed 
4-15 8D MMSK Reg thru 6 

!Ctrl Word Type 2 
Ctrl Word Type 3 
Ctrl Word Type 4 
Ctrl Reg Bit 2 
Ctrl Reg Bit 3 
4-12 <f Ctrl Reg Bit 12 
Ctrl Reg Bit 13 
Ctrl Reg Bit 14 
Communication Mode 
C to A1C A+B-t-C 




Carry Insert 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 




* 







* 




* 




* 


* 












* 







* 




* 


* 


* 




















* 




* 


* 

























* 




* 





* 




















* 































* 

































* 


























* 




* 




* 


* 




* 


* 












* 




* 


* 


* 






* 


* 







— Carry I nsert — 
Note: Also 
used to + 
or - addresses 
by 1. 



Adder 



Note: This shows one position of the 
adder, all positions are the same 



(Not) A- 
(Not) AND 



t 



(Not) B — 
(Not) XOR- 

A — 

B 



OR 



Carry In 



(Not) Carry In- 



(Not) A. 
(Not) B. 
(Not) A. 
B 



AND 



r 



A — 
(Not) 
XOR 
A — 



OR 



(Not) Carry 
(Not) A — 
(Not) B — 
Logical 



OR 



Bit 



OR 



(Not) Bit 



OR 



— (Not) Carry Bit 



Carry In 

(Not) Logical 



OR 



Carry Bit 



(7-0) AL091-161 



4-36 P1 5C Decimal 
Bits 0-2 



..8D Carry Bit 



Decimal Corrector 
High 



On decimal functions 
without a carry 
bit 0, add 101 to 
bitsO, 1, and 2. On 
all other functions 
route bits straight 
through. 



— BitO 



— Bit 1 



— Bit 2 



-\ 



AL 191-201 



Bit 3 



Decimal Corrector 
Low 



4-36 P1 5C Decimal On decimal functions 
without a carry bit 
add 101 to bits 4, 5, 

Bits 4-6 and 6 on all other 

functions route bits 

straight through 
.8D Carry Bit 4 



"N 



Bit4- 



— Bit 5' 



•— Bit 6 



AL 171-181 



Bit 7 



I ..8A 

-• — Carry Bit 



(Not) Z Bus Bit 0-3 
4-37 2D 



(Not) Z Bus Bit 4-7 
4-37 2D 



PG 



Carry Bit 1 4-37 6A 
•Carry Bit 4..8C 



Z-Bus Check 
Network 



Z BusP7 
4-31 7D 



AL211 



4-32 P1 3A (Not) First Cycle Storage Word 
4-13 5A (Not) Ctrl Word 5 



4-12 (Not) Ctrl Reg Bit 
4-12 (Not) Ctrl Reg Bit 1 ■ 



OR 



OR 



— ALU Check 
4-10 P3 8D 



AL211 



00 



GO 



o 



CO 


CO 


^rr 


3 


o 


-p^ 


CD 
00 


CO 




o 




o 




J3 




CD 



▼ 2 T 

4-20 5B MMSK Equals K Rtn Word 
4-1 1 9D T8 



■Restore DC Reg. 



(Not) Share Cycle 

4-12 (Not) Ctrl Reg Bit 

4-1 3 5A (Not) Ctrl Word Type • 



RD031 



OR 



4-11 9DT7 — 



- Reset DC Reg 



■Set DC Reg 






r 



The DC Reg is reset at P8 time of Word types 
1 , 2, 3, or a return word. 
During a return word DC Reg bits 3,6, and 7 
are restored to the condition that existed 
before the link function occurred. The adder 
overflow latch is not reset or set during a trap 
operation. Word Type 2, or a return word. 
Note: The DC Reg consists of 4 latches; DC Reg 
bit is the ANDing of DC Reg bits 6 and 7. 



Second Share Cycle - 
4-11 9D T8 



4-35 P2 9E (Not Modifier bits 0-7) — 
4-1 3 5A Ctrl Word Type 2 — 
4-13 5A (Not) Ctrl Word Type 2 



OR 



4-36 P2 9B (Not) Z Bus Bits 0-3 
4-1 3 5A Ctrl Word Type 2 — 



OR 



4-36 P2 9C (Not) Z Bus Bits 4-7 • 



Count Gone to Zero 



Z Equals Zero 
(toS-Reg) 4-16 5A, 



5B 



RD011 



RD011 



f 



4-36 P2 7D Carry Bit - 
4-36 P2 7D Carry Bit 1 - 

Set DC Reg- 



OE 



Note: The adder overflow latch is not reset or set 

during a trap, storage word, or return function. 



f 



r 



r r 



f 



4-15 8D MMSK thru 6 - 
4-13 5A Ctrl Word Type 2 
4-20 4B Return Word 



OR 



Adder Overflow 



-»-CrL 



4-1 9C Machine Reset Sw 
2 — Reset DC Reg 



OR 



FL 



■DC Reg Bit 2- 



RD021 



4-35 P2 8E Modifier Carry Out 
4-36 P1 5C True 



OE 



.(DC Reg Bits 0,2,3,6,7) 
To Ext Bus In 4-40 7 A 



4-13 5A (Not) Ctrl Word Type 2 
3 Set DC Reg 



r 



4-36 P2 7D (Not) Bit Carry — 

4-1 3 5A (Not) Ctrl Word Type 2 ■ 

4-35 P2 6B (Not) A-Reg Bit 7 — 

1 Restore DC Reg 



OR 



-Eh 



Adder Carry 



Reset DC Reg 



4-1 9C Machine Reset Sw 



JOR 



FL 



DC Reg Bit 3 (Adder Carry) 4-35 P1 7D 



(Not) DC Reg Bit 3 (Adder Carry) 



RD021 



3 Set DC Reg 




4-13 5A (Not) Control Word Type 2- 

4-36 P2 9B (Not) Z Bus Bits 0-3 

4-35 P2 6C B Reg Bit 

1 Restore DC Reg 



OR 



Note: On Ctrl Word Type 2 (Storage Word), the Hi Z 
Zero latch is set if the modifier output is 0. 
Set to ALU 0-3 (Z-Bus) otherwise. 



Hi Z Zero 



2 Reset DC Reg 



4-1 9C Machine Reset Sw 



JOR 



FL 



■DC Reg Bit 6 HZ 0- 



3 Set DC Reg 



4-35 P2 6C B Reg Bit 1 
— 1 Restore DC Reg — 



OR 



RD011 



Lo Z Zero 



To MO Parity Correction 4-31 5D 
LS Assembler 4-31 7D 



y 2 Reset DC Reg 

/ 4-1 9C Machine Reset Sw- 



JOR 



FL 



■DC Reg Bit 7 LZ ■ 



,DC Reg Bit Z Equal 0. 



1 To M0 Parity Correction 4-31 5D 

LS Assembler 4-31 7D 



RD011 



J 



J 

J 
J 



Note: On Ctrl Word Type 2 (Storage Word), the Lo Z 
Zero Latch is Set if the ALU output (Z Bus) 
is 0. Set to ALU 4-7 (Z-Bus) otherwise. 



o ▼ 



*. 


CD 


o 






CO 


d 


3 


o 


-p* 


O) 


-pi 


00 


p 




m 




X 




i-f 




CD 




-\ 




3 




qj 




Tl 




03 




O 



o 

c 



o 

a 

CD 
CD 
ZS 
Q. 

o 

o 

3 

3 
o 

o 

c 

DO 



4-4 6E (Not) Allow Sw Decode- 

4-12 (Not) Ctrl Reg Bit 4 

4-4 6E Allow Sw Decode 

4-3 8E (Not) Sw D Bit D 

See Note 



4-4 6E (Not) Allow Sw Decode 
4-12 Ctrl Reg Bit 4 



OR 



(Not) Ext Decode Bit — 1 



SL071 



4-4 6E Allow Sw Decode 
4-3 8ESwD BitO 



See Note 



OR 



I 



4-91 2 A 



Ext Decode Bit 



SL071 



4-32 P2 4E 



( AS De 
) AS De 



Decode 4 or C 
)ecode 5 or D 
AS Decode 6 or E - 
v AS Decode 7 or F - 
4-1 4 9C CPU Mode 



4-14 9C (Not) 231 1 Disk Mode 




CPU Ext Entry Bus In Gates 



Gate Dyn Reg Ext Decode 4 
Gate S Reg Ext Decode 5 



Gate MMSK Reg Ext Decode 6 
Gate Br Cond Ext Decode 7 



Gate Diag Reg Ext Decode C 



Gate Mch Chk Ext Decode E 



Gate Soft Stop Ext Decode F 



— 10- 



13- 



— 15 



SA001 



Note: As Decode and 1 are 

shown on 4-35 P1, when 
ANDed with CPU mode, the 
ABCD switch gate is activated. 



4-104 6D Rdr Pch Status Reg 
4-202 7C Printer Int Request 



4-72 6D PR-KB Status Request 



OR 



42 9B Soft Stop Latch — 
— Integrated l-O Request 20 -*— 



RM061 



4-50 9A Chnl Mask 



4-16 7D S7 Chanl Interrupt Latch 



A — Masked Chnl Interrupt 



-21 



RM061 



4-91 9C Timer Update or Ext Int Mskd- 



22 



4-335 6C Chnl Int Latch 

4-403 6C (Not) Burst Latch GS2 



4-50 9A Chnl 1 Mask 



4-351 6E (Not) Any FileSer 
4-403 6F Channel 1 - — 



OR 



•Chnl 1 Interrupt Masked 



23 



RM061 



interrupt Lt GA121 



4-2 9A Insn Step Sw Lt 

4-2 6CSet IC Latch 

ICC Interrupt Pending - 



24 
■ 25 
26- 



-21 
-22 
-23 
-24 
-25 
-26 



OR 



- N 



(Not) S7 Branch 
Condition 



-16 



"\ 



20 
21 . 

25 

23 

.26- 



•10" 



4-37 9A (DC Reg Bit 0) 

4-25 8E Storage Wrap Violation 

4-37 9A (DC Reg Bit 2) 

4-37 9A (Not DC Reg Bit 3) 

4-92 6B Hold In 



4-3 3A Check Disable Sw- 
4-37 9A (DC Reg Bit 6) — 
4-37 9A (DC Reg Bit 7)— 



4-16 9D (S Reg Bit 0-6) 



(Not) S7 Branch Condition' 



4-15 8C (MMSK Bit 0-7) 



4-16 7D (S Reg Bit 7) S7 Chnl Interrupt • 

4-14 5C-E (Mode Bits for BA, 1, 2) 

4-6 6C Load Latch 



4-32 P3 7 A (LS Zone Bits 0, 1 , 2) 



4-13 9D (Diag Reg Bits 0-7) 



4-10P2 9C File Ctrl Check Latch 

4-90 P2 9D STP Parity Error 

4-10 P1 7E Storage Address Check Latch - 

4-10 P1 7E Ctrl Word Parity Latch 

4-10 P1 7D Storage Data Parity Latch — 

4-10 P3 9D ALU Error Latch 

4-10 P3 9B A Reg Parity Latch 

4-10 P3 9C B Reg Parity Latch 



4-2 9B (Not) Soft Stop Latch 

Integrated l-O Request 

(Not) Masked Chnl Interrupt 

4-91 9C (Not) Ext Interrupt Masked 
Set IC Latch 



4-2 8A Insn Step Latch 

(Not) Chnl 1 Interrupt Masked - 
(Not) ICC Interrupt Pending 



CPU Bus In 





1 Gate DYN Reg Ext Decode 

2 4 is ANDed with each input 

3 activating the respective bit 

4 on the bus. 
5 

6 

7 JDYN 



6 

.7 S 

MMSK Bits 8 and 9 are 
not routed JVIMSK 


1 
3 

4 
5 
1 _§A_ 

DR 



Gate Mch Chk Ext Decode E 
is ANDed with each input 
activating the respective bit 
on the bus 

MC 



Gate Soft Stop Ext Decode F 
is ANDed with each input 
activating the respective bit on 
the bus. 

BB 



SX011 -SX014 
(0-7) 



CPU 
Bus In 
Bits 
0-7 



00 



D 

G)' 
CO 



is. 



m 
x 



o 

"D 

c 



O 
Q- 
O 

03 
13 
Q. 

o 

O 



o 
o 

c 

c 



- c 



4-4 6E (Not) Allow Sw Decode 

4-12 Ctrl Reg Bit 4 

4-4 6E Allow Sw Decode 

4-3 8E Sw D Bit 



4-4 6E (Not) Allow Sw Decode 

4-12 (Not) Ctrl Reg Bit 4 

4-4 6E Allow Sw Decode 

4-3 8E (Not) Sw D Bit 



OR 



4-14 9C CPU Mode-0- 



— Ext Decode Bit 



SL071 



4-32 P2 4E 



AS Decode or 8 — 2 
AS Decode 1 or 9— 3 
AS Decode 2 or A— 4 



OR 



(Not) Ext Decode Bit 



SL071 



(Not) 2560 Mode 



4-14 9C (Not) 231 1 Mode 6 

7 




CPU Ext Bus In Gates 



Gate Dir-Ctrl Ext Decode 8 



Gate Ext Int Decode 9 



Gate Timer Count Decode 4 




Gate STPO Ext Decode 2 



GateSTPI Ext Decode 3 



•11 



(2,3) DP041 
(8,9, A) DP061 



•13- 



■14- 



10 



-92 8A (Not) Dir Ctrl Bit 0-7 

11 



91 6D (Not) Timer Ext Int BitO- 
2 5D (Not) Console Int Latch — 



-91 6D (Not Ext Int Bits 2-7) 

.12 



4-91 7B (Not Timer Reg 4-7) 



4-90 P2 5B (STPO Bits 0-3) - 
4-90 P2 5 E (Q Reg Bits 4-7) 

V_ 14 



4-90 P2 9E (STP1 Bits 0-7) 



Ext Feat Bus In 





7_ Jl_ _ 

Note: The external and 

q timer interrupt latches 
are reset on, therefore 
to recognize an interrupt 
the latch must be off. 

XINT 

Bits 0-3 are forced to 1 's 
TIM 



(0-7) Sx071-072 



CPU Ext Bus In 



STPO 



STP1 



I Ext Feat Bus In Bits 0-7 ..6D 



ICPU Ext Bus In Bit 0-7 ..6D 



(0-7) SX08 1-084 



O 
CJ1 



m 
D 



4-45 Channel Ext (0-7) 
4-44 1403 Ext (0-7) — 
4-43 2540 Ext (0-7) — 



O r — IO Ext Bus In (0-7) 



SX032-041 



4-42 PR-KB CPU Bus In (0-7) 
4-47 Comm Ext Bus In (0-7)- 
..9CCPU Ext Bus In (0-7) — 
..9A Ext Feat Bus In 



4-40 CPU Bus In (0-7) 
4-46 P2 231 1 Ext Bus In (0-7) 



OR 



IOCPU Bus In (0-7) 



OR 



SA101 



4-73 3B KB Bit C 

4-42 Gate Tl Ext Decode A 

4-405 6A Chnl Bus In Bit P 

4-45 Gate 6-B In Ext Decode F- 
4-90 P2 6C STP1 Bit P 



..6B GateSTPI External 
Decode 3 



OR 



7" 



-Ext Bus In P-7 4-35 P1 7A 



_Ext Bus In 

Bit P 



SX031 



-^ 
-k 



■ti- 


CD 


ro 


CO 




-1 




03 


d 


3 


o 


-F* 


CD 


.£» 


00 


ro 




m 




X 




r-f 




05 




- * 




13 




CD 




~n 




CD 




O 



o 

Ol 



o 

CD 



O 

en 
ro 

O 

c 

DO 

c 



4-14 9C PR-KB Mode 



4-4 6E (Not) Allow Sw Decode - 

4-12 Ctrl Reg Bit 4 

4-4 6E Allow Sw Decode 

4-3 8E Sw D Bit 



OR 



'A 



• Ext Decode Bit 0- 



SL071 



AS Decode 2 or A 
AS Decode 3 or B 
4-32 P2 4E i AS Decode 5 or D 
AS Decode 6 or E 
AS Decode 7 or F 



— \~\f_ 



r 



^ r0- 

5-0 Vi_ 



-^ 



r- 

/ 3 - 

r 1- 






1052 Ext Bus In Gate 



Gate Tl Ext Decode A 



Gate TR Reg Ext Decode B 



Gate TD Ext Decode D 
Gate TT Ext Decode E 

Gate TU Ext Decode F 



■ 10- 



• 11- 



DP051, DP071 



4-73 5A Upper Case Store Latch 



4-73 5A 



4-74 9E 



4-72 8B 



4-71 9 A 



KB Bit B 

KB Bit A 

KB Bit 8 

KB Bit 4 

KB Bit 2 

KB Bit 1 



Tilt Bit 1 

Tilt Bit 2 

Rotate Bit 5 

Rotate Bit 2A — 

Rotate Bit 2 

Rotate Bit 1 

Upper Case Char 
Function Cycle 



Attn ReqKey 

Not Ready to Ready — 
Intervention Required 
Alter Display 



PR-KB Parity Chk 

Alternate Coding Key 

PR-KB Reg 

Log Out Latch 



Read Latch 

Write Latch 

Microforce-lnt Stkd 

Alt-Disp Active 

Cycle Intlk Latch — 
Data Ready Latch — 

Initial Prtr L 

Printer Busy 



4-75 8A 



4-75 8A 



Rd Wr Share Reg . 

New Line L 

Key Sw CE Mode 
Shift Cycle Lat — 

LC Decode 

UC Decode 



CPU Ext Bus In 1052 



Gate Tl Ext Decode 
A is ANDed wit!) 
each input activating 
the respective bit on 
the bus. 



Tl 



Gate TR Reg Ext 
Decode B is ANDed 
with each input 
activating the 
respective bit on the 
bus. 

TR 

Gate TT Ext Decode 
E is ANDed with 
each input activating 
the respective bit on 
the bus. 



TT 



Gate TU Ext Decode 
F is ANDed with 
each input activating 
the respective bit 
on the bus. 

TU 



Gate TD Ext Decode 
D is ANDed with each 
input activating the 
respective bit on the 
bus. 

TD 



(PR-KB CPU Bus 
In Bits 0-7) 4-41 6D 



(0-7) SX081-084 



P. T 



ro 
o 

CJl 



m 
D 



CD 
CO 



CO 



to 

3 



4* 
CO 



m 

X 



CJl 

o 



ro 
en 
-&> 

o 

m 
x 

CO 



O 



4-4 6E (Not) Allow Sw Decode 

4-12 Ctrl Reg Bit 4 

4-4 6E Allow Sw Decode 

4-3 8E Sw D Bit 



OR 



Ext Decode Bit 



SL071 



4-14 9D 2540 Mode 



4-32 P2 4E 



AS Decode or 8 
AS Decode 1 or 9 
AS Decode 2 or A 
AS Decode 3 or B 
AS Decode 5 or D 
AS Decode 6 or E 
AS Decode 7 or F 



3. B 






2540 Ext Bus In Gates 


— 


A 


Gate RPD1 Ext Decode 8 


— 


A 


Gate RPD2 Ext Decode 9 


— 


A 


Gate RP2 Ext Decode A 


— 


A 


Gate RP1 Ext Decode B 


— 


A 


Gate 2540 RS Ext Decode D 


) — 

„ 


A 


Gate 2540 RPS Ext Decode E 


) — 

! 


A 


Gate 2540 PS Ext Decode F 



10\ 



11 



•12 



-13 



•14 



•15 



\ 



\ 



\ 



\ 



DP061-071 



Note 1 : The indicated gate line is ANDed with 
each input activating the respective bit, 
as indicated, on the bus 



\15 



4-101 6C (Not) Rdr Pch Off Line- 
4-102 8E 2540 Rdr Trap Request 
4-104 6A (Not) 1400 Time Out — 



\„ 



4-112 9D Pch Brush CL 

4-111 8B Punch Decode — 
4-103 6B Reader Select Lat 
4-108 7 B Punch Select Lat - 



4-107 5B (Not) Pch Intervention 

4-1 12 9A (Not) 4 Bit Mod Pull On - 
4-112 9B PFR Unit Exception Gate 
4-105 5B Punch Equipment Check — 

4-105 6D Pch PFR Validity 

4-107 9C Pch Device End 



4-107 7C Punch Status Request 



2540 Ext Bit 



Note 1 



RPS 



Note 1 



Bit 7 forced off (0) 



PS 



10 



4-109 5C 



Tens AR 

Tens A R 

Tens A R 

Tens AR 

Tens A R 
4-109 9C Punch Address Check— 
4-107 9D Punch Over Run Lat - 
4-105 4C Punch Sync Check Lat 



11 



4-109 5B 




4-109 9 A Reader Address Check 

4-]03 9E Rdr Over Run Lat 

4-102 5A Rdr Sync Check Lat — 



4-1107E 



(Not) Col 1 Rd2- 
(Not) Col 2 Rd2 
(Not) Col 3 Rd2- 
(Not) Col 4 Rd2- 
(Not) Col 5 Rd2- 
(Not) Col 6 Rd2- 
(Not) Col 7 Rd2- 
(Not) Col 8 Rd2- 



Pch Chk Data In 


Pch Chk Data In 


Pch Chk Data In 


Pch Chk Data In 


Pch Chk Data In 


Pch Chk Data In 


Pch Chk Data In 


Pch Chk Data In 



\ 



13 



4-1107B 



(Not) Col 1 RP1-PFR Data In 
(Not) Col 2 RP1-PFR Data In. 
(Not) Col 3 RP1-PFR Data In 
(Not) Col 4 RP1-PFR Data In 
(Not) Col 5 RP1-PFR Data In 
(Not) Col 6 RP1-PFR Data In 
(Not) Col 7 RP1-PFR Data In 
(Not) Col 8 RP1-PFR Data In 



\. 



"I 



14 

4-1 

4-K 

4-1 

4-11 

4-K 

4-K 

4-104 5D Reader Status Request 

4-112 9C (Not) 1400 Unit Exception Gate- 



112 9D (Not) Gate Rd Complete 2540 

I04 8D (Not) Reader Intervention 

12 9D Unit Exception Gate Reader — 
I02 7B Reader Check 



I02 8C Reader Validity Check 
104 8E Rdr Device End 



SX041 44 



2540 Ext Bit 



Note 1 



RPD1 



Note 1 



RPD2 



Note 1 



RP2 
Note 1 



RP1 



Note 1 

(cards in reader; bit 0=0) 

1 (reader ready) 

2 (last card) 
3 

4 
5 
6 
7 RS 



SX041-044 



I 2540 Ext Bits 0-7 



o 



-n> 


CD 


4S> 


(£5 




-i 




CO 


*Z2 


3 


o 


4^ 


a 


4^ 


CO 


4^ 




m 




X 




r+ 




CD 




-1 




13 




CO 



o 

CO 



o 

CL 



o 

CO 

m 
x 



CD 



4-4 6E (Not) Allow Sw Decode - 
4-12 Ctrl Reg Bit 4 

4-4 6E Allow Sw Decode 

4-3 8E SwDBitO 



OR 



Ext Decode Bit 0- 



SL071 



4-32 P2 4E 



4-14 9D 1403 Mode — 1 

AS Decode 2 or A 2 

AS Decode 3 or B 3 

AS Decode 6 or E 4 

AS Decode 7 or F 5 




1403 Ext Bus in Gates 



Gate PLBAR Ext Decode A 



Gate PLB Ext Decode B 



Gate 1403 PRS Ext Decode E 



Gate 1403 Diag. Ext Decode F 



10- 



11 



13- 



DP051 



Note 1 : The indicated gated is ANDed 
with each input, as indicated, 
activating the respective bit. 



10 



4-207 6B 



f PLBAR 
PLBAR 
PLBAR 
PLBAR 
PLBAR 
PLBAR 
PLBAR 

V PLBAR 



128 

64 

32 

16 

8 

4 

2 

1 



11 



4-208 4C 1 



( PLB 
PLB 
PLB 
PLB 
PLB 
PLB 
PLB 

V PLB 



128 

64 

32 

16 

8 

4 

2 

1 



12- 



4-201 7D 
4-201 7B 
4-212 9D 
4-212 9E 
4-201 9B 
4-211 7D 
4-211 8E 
4-202 6B 
13 — 



Device End 

Print Ready 

Channel 9 

Channel 12 

Initial Ready — 
Hammer Check- 
Parity Check — 
Print Request — 



4-202 9C 



f 1403 Diag B 
1403 Diag B 
1403 DiagB 
1403 Diag B 
1403 Diag B 
1403 DiagB 
1403 DiagB 

V. 1403 DiagB 



tO 
t 1 
t2 
t 3 
t4 
t 5 
t 6 
t7 



1403 Ext Bits 



See Note 1 



PRT 



See Note 1 



PRI 



See Note 1 



PRS 



Note 1 

See 4-202 for bit 
usage. The use of 
the bit depends on 
Diag Decode latches. 



» 1403 Ext Bits 0-7 4-41 6D 



SX032-035 



D 



ro 
o 
ro 
in 



m 



00 



D ▼ 



03 
(O 

-^ 
QJ 

3 

m 
x 



— 
Tl 

o 



O 

oj 

CD 



O 
Q. 
CD 

o 

zr 

CD 

cp_ 

m 
x 

r-+ 

DO 

C 



4-46 6E (Not) Allow Sw Decode- 

4-1 2 Ctrl Reg Bit 4 

4-46 6E Allow Sw Decode 

4-3 8E SwDBitO 



OR 



-Ext Decode Bit 0- 



\ ° 

V 1 



4-14 9D Channel Mode 



4-32 P2 4E- 



fAS Decode 4 or C ■ 
(AS Decode 5 or D" 
lAS Decode 6 or E" 
lAS Decode 7 or F 



0— | 
■1 
3 




4 — 



N:?: 





Chnl Ext Bus In Gates 


- 


A 


Gate GS Ext Decode C 
Gate GT Ext Decode D 
Gate GD Ext Decode E 


— 


A 


- 


A 


- 


A 


Gate GB/ln Ext Decode F 



4-403 6F Channel 1 Interrupt Latch 



4-335 4B File Channel Interrupt Latch 



-10-/ 



— 11- 



—12- 



—13- 



OR 



(Chnl 1 Interrupt) 



14- 



10 

4-403 6A 
4-403 6D 
4-403 6C 
4-41 3 6C 
4-401 6E 

— 14 



Data Chain Req Latch GS0- 
Buffered Device Latch GS1- 
Burst Latch GS2 



Chnl Parity Check Latch GS3- 
Initial Selection Latch GS4 — 



4-403 6G 
« 11 

4-409 6A 
4-409 6B 
4-409 6C 
4-409 6D 
4-409 6E 
4-409 6F 
4-409 6G 
4-409 6H 

. 12 

4-401 5G 
4-401 6 A 
4-401 5C 
4-401 5C 



Suppress Out Ctrl Latch GS7 



Address In GT0 

Not Select In GT1 

Service In No Tag Out GT2- 
Status In No Tag Out GT3- 

Operational In GT4 

Not Request In 

Channel Is Selector GT6 — 
Channel Diagnostic Latch — 



Operational Out GD0 

Service Out GD1 

Address Out GD2 

Command Out GD3 — 



4-401 5E Select Out GD5 



4-41 3 6A Suppress Out GD7 



•13- 



4-405 Chnl Bus In Bits 0-7 1 



Chan Ext Bus In 



Gate GS Ext Decode C is 
ANDed with each input 
activating the respective 
bit on the bus. 



Bit 7 is off (0). 

Gate GT Ext Decode D 
is ANDED with each in- 
put activating the respec- 
tive bit on the bus. 



Bits 6 and 7 are off (0). 



GT 



Gate GD Ext Decode E 
is ANDed with each in- 
put activating the respec- 
tive bit on the bus. 



Bits 4 and 6 are off (0). 



_ _GP_ 
GB/ln 



Channel Ext Bus In Bit 0-7 4-41 6D 
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Q} 
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N3 

CO 



m 
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C/3 



CD 



N> 



4-46 6E (Not) Allow Sw Decode - 

4-12 Ctrl Reg Bit 4 

4-4 6A Allow Sw Decode 

4-3 8E Sw D Bit 



OR 



Ext Decode Bit 



4-4 6E (Not) Allow Sw Decode- 

4-12 (Not) Ctrl Reg Bit 4 

4-4 6E Allow Sw Decode 

4-3 8E (Not) Sw D Bit 



OR 



Not Ext Decode Bit 0- 



rO 
GO 



a B 

CD 



4-32 P2 4E 



AS Decode or 8- 
AS Decode 1 or 9 - 
AS Decode 2 or A- 
AS Decode 3 or B 
AS Decode 4 or C 
AS Decode 5 or D 
AS Decode 6 or E - 
AS Decode 7 or F 



4-14 9D 2311 Disk Mode 



- 3 

- 4 
-5- 
-6- 

- 7 

- 8- 

- 9 
10 

11- 



y.K 



1 - 

3 - 
11- 
1 - 
4- 
11- 
1 - 

•6- 
■11- 

1 - 
8 - 
11 
2- 
3- 
11- 

2 - 

4 - 
11 
2- 
5- 
11- 
2- 
6- 
11- 
2 - 
7 - 
11- 
2 - 



11- 
2- 



11- 
2- 
10- 

11- 



File Ext Bus In Gate 



Gate File Ext Decode 



Gate File Ext Decode 1 



Gate File Ext Decode 3 



Gate File Ext Decode 5 



Gate File Ext Decode 8 



Gate File Ext Decode 9 



Gate File Ext Decode A 



Gate File Ext Decode B 



Gate File Ext Decode C 



Gate File Ext Decode D 



Gate File Ext Decode E 



Gate File Ext Decode F 



20 



21 



22 



23 



24- 



25 



26 



27 



28- 



29 



30- 



y 



< 



31 



DP031 



4-349 4A Set Difference Tag Lch - 

4-349 4B Set Cylinder Tag 

4-349 4B Set Head Tag Lch 

4-349 5D Control Tag Lch 

4-335 9C File Control Request - 
4-10 P2 4B File Ctrl Check Latch 
4-90 P2 9C File STP Violation — 

4-10 P2 4C File Wrap Lat 

\ 21 



4-352 



Cyl Addr Reg 128 
Cyl Addr Reg 64 - 
Cyl Addr Reg 32 - 
Cyl Addr Reg 16 - 
Cyl Addr Reg 8 — 
Cyl Addr Reg 4 — 
Cyl Addr Reg 2 — 
Cyl Addr Reg 1 — 



4-349 9X File Bus Out Bits 

23 



4-31 5 9E Head Comp 

4-351 7E Select Gtd Attention 
4-351 9E Any Gated Attention 
4-307 5D Erase Gate Hold — 
4-335 9B Unusual Condition — 
4-327 6E SM Not Short Search - 
4-335 5D Control Unit End — 
4-335 5D Control Unit Busy — 
s 24 



4-31 3 6E \ 



Counter 32K - 
Counter 16K- 
Counter 8K - 
Counter 4K - 
Counter 2048 
Counter 1024 
Counter 512 
Counter 256- 



D 



File Ext Bus In Gates 4-46 P2 2A 



231 1 Ext Bits 



Note 1 



TGRI 



Note 1 



FBI 



FOB 



Note 1 



DASI 



Note 1 



CHI 



231 1 Ext Bits 0-7, 4-46 P2 8D 



SX021 -024 
SX025 - 028 



Note 1 : The indicated gate line is ANDed 
with each input activating the 
respective bit, as indicated, 
on the bus. 



m 



00 



03 






m 
x 



rO 
GO 



O 
Ql 

£. B 

CO 



m 
x 



□0 



-a 
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4-46 P1 6E File Ext Bus In Gates. 



\ 



25- 



4-31 3 6C 



Gate File Ext Decode 9 
/'Counter 128 
Counter 64 
Counter 
Counter 
Counter 
Counter 
Counter 
\Counter 

^26— Gate File Ext Decode A 
4-331 9D Data Check In Count 
4-331 9B Track Overrun 
4-331 5D No Record Found 

4-331 9C Data Check 
4-331 9E Overrun Tr 
4-339 9B Track Condition Check 



\,7- 



4-325 9D 



Gate File Ext Decode B 
/"Read Buffer 128 
Read Buffer 64 
Read Buffer 
Read Buffer 
Read Buffer 
Read Buffer 
Read Buffer 
\ Read Buffer 



\?R- 



28-Gate File Ext Decode C 

i^Gated Attention File 

I Gated Attention File 1 
4-351 4D( Gated AttemJon FHe 2 

VGated Attention File 3 
4-351 9A Wrong Length Record Not SLI 
4-339 5A Missing Address Marker 
4-335 7A Trap Gate 



4-351 9B Selected Index Hold 




4-335 9E 



4-339 



2311 Ext Bits 0-7 




29-Gate File Ext Decode D 

4-321 4A Chain Data Latch 

4-321 4B Command Chain Latch 

4-321 5A Cmd or Data Chn No Unus Cond 

4-327 6E Status Modifier 

4-335 5C Program Controlled Interrupt 

4-335 5B Interrupt Latch 

4-335 6C Chnl Interrupt Latch 

4-321 4C SLI 



30— Gate File Ext Decode E 
/'"Ext Assembler B 
Ext Assembler B 
Ext Assembler B 
Ext Assembler B 
Ext Assembler B 
Ext Assembler B 
Ext Assembler B 
\»Ext Assembler B 

31 — Gate File Ext Decode F 
/"5A Search Hi Op 



5A Multi Track Op 
5B Search Hi or Equal Op 
5B Count Op 
5C Key Op 
5C Data Op 
5D Read Op 
V5E Write Trg 



2311 ExtBusln(0-7) 4-41 7D 



4-46 P1 9C 2311 Ext Bits. 



SX02 1-028 



ro 

O 

en 



Note 1 : The indicated gate line is ANDed with each 
input activating the respective bit, as 
indicated, on the bus. 
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4-4 6E (Not) Allow Sw Decode- 
4-1 2 Ctrl Reg Bit 4 



4-4 6E (Not) Allow Sw Decode' 
4-3 8E Sw D Bit 



CD 
C 

C/) 

3 c 



Ext Decode 

1010 (A) 
DAIN = 
Data In 



1011 (B) 
LAIN = 
Line 
Address 



1100 (C) 

LAC0N= 

Line 

Adapter 

Conditions 



OR 



• Ext Decode Bit 0- 



SL071 



4-32 P2 4E 



4-1 4 9D Communication Mode 

AS Decode 2 or A 

AS Decode 3 or B 

AS Decode 4 or C 

AS Decode 5 or D 

AS Decode 6 or E 

AS Decode 7 or F 



Communication Ext Facility Bit Titles 



Bit 


1 
2 
3 

4 
5 
6 

7 




■ 10- 



(DAIN Pos0-7)- 



11. 



(LAIN Pos0-4) 



12- 



(LACON Pos 0-7)- 



13- 



(LASTATPosO-7) 



14 — 



(DILIN Pos 0-7) 



(GSTAT Pos - 7) 



15 — 



l-O Ext Bus In Comm 



Sync 
Sync 
Sync 
Sync 
Sync 
Sync 
Sync 
Sync 



Data In B 
Data In B 
Data In B 
Data In B 
Data In B 
Data In B 
Data In B 
Data In B 



tO 
t 1 
t 2 
t 3 
t 4 
t 5 
t 6 
t 7 



Comm Line Address In B 
Comm Line Address In B 
Comm Line Address In B 
Comm Line Address In B 
Comm Line Address In B 

) Forced Off (0) 



tO 
t 1 
t 2 
t 3 
t 4 



Sync Mode 



Start/Stop Mode 



LA Enabled 
Int/Ext Clock 
Even/Odd Parity 
Leased/Switched 
Interface AB 



Line Adrs Enabled 

Even/Odd Parity 
Leased/Switched Network 
Bit Overflow 
Rev Bit Buffer 



(A) DP041 

(B) DP071 
(C-F)DP021 



Ext Decode 



1101 (D) 

LASTAT= 
Line 
Adapter 
Status 



1110 (E) 



1 


DILIN = 


2 


Dial In 


3 




4 




5 




6 




7 



Bit 



Sync Mode 



ClrtoSend Off 

Data Set Rdy On 

1 Second Time Out Trap 

3 Second Time Out Trap 

Char Phase 

Sync Char Serv Trap 

Overflow 

Sync Chain Serv 



Start/Stop Mode 



Clear to Send Off 

Data Set Rdy On 

IBM l/ll orTTY1/11 

TC1 IBM/TTY 

Transmit Mode 

Transmit Line Trigger (mrk/sp) 

Line Quiet; Rev Line (mark/space) 

Telegraph In Adapter 



Power Indicator On(PWI) 

Abandon Call and Retry (ACR) 

Present Next Digit (PND) 

Digit Present (DPR) 

Call Reqst (CRQ); or Dial NBR8(Diag) 

Dial NBR4(Diag) 

Dial NBR2 (Diag) 

Valid Address; Dial NBRKDiag) 



Bits 5, 6, and 7 are 
4 forced Off (0). 



Comm Ext 
Bus In 4-41 6D 



SX061-064 



Ext Decode 



1111(F) 

GSTAT= 

General 

Status 



Bit 



Sync Service Trap 
General Chain Service Trap 
Data Set Ready Trap 
Dial Service Trap 
Start/Stop Char Serv Trap 
Time-Out Update Trap 

Time-Out Remember 



ro 
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ro 
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9. ▼ 
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CD 
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CO 
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r-f 
CD 



4-12 6B Prog Mem Word Cycle — 

4-12 9A (Not) Ctrl Reg Bit 2 

4-1 2 9C Ctrl Reg Bit 1 2 

4-12 9C Ctrl Reg Bit 13 



A | — Prog Mem Word Move To Ext 
4-11 P1 T2 



RM061 



4-15 6B KH Decode 7 

4-1 2 9A (Not) Ctrl Reg Bit 2 
4-13 5A Ctrl Word Type 3 — 
4-11 P1 9D T2 



OR 



RM061 



4-92 4E 
— Gate CPU to Ext Pulse 



4-13 4B AS Field Decode - 
4-1 1 9C Mach Reset Sw 



OR 



RM061 



3-5 9B 



Z Bus Bit 
Z Bus Bit 1 
Z Bus Bit 2 
Z Bus Bit 7- 



4-13 4D Ext AS Field Decode F — 

4-14 9D CPU Mode 

4-11 9C Mach Reset 



OR 



RM081 



4-31 9D 



Ext Bus Out Bit 5 



Ext Bus Out Bit 6 



System Mask Reg 



- PH Chnl Mask 4-40 2C 



3 - 



PH 



PH 



PH 



Chnl 1 Mask 4-40 2D 



Chnl 2 Mask 



External Mask 4-91 8C 



RM061 



Mach Chk Mask 



PH 



Mach Chk Mask Latch 4-10 5A 



RM081 

Wait State 
9 1 p H 



* • 



RM081 



4-16 7B S2 Z Non Zero Log Dec Bin 



Wait 



Wait State Not S2 



RM081 
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4-31 9D LS Data Bus In P, - 7l 



4-13 (AS Field Decode through F) 
4-12 Ctrl Reg Bits 8- 11 



4-12 Ctrl Reg Bits 3, 12-14 
4-36 P2 6D Carry Bit 1 



4-1 3 4A Ctrl Word Type — 
4-12 (Not) Ctrl Reg Bit 2 
4-11 9D T6 



4-1 3 4A Ctrl Word Type 

4-12 Ctrl Reg Bit 2 

4-11 9D T6 



4-1 3 4A Ctrl Word Type 3 

4-12 Ctrl Reg Bit 2 

4-12 Ctrl Reg Bit 12 — 

4-11 9E T8 



4-13 4A Ctrl Word Type 3 _ 

4-15 6B KH Decode 7 

4-12 (Not) Ctrl Reg Bit 2 

4-11 9D T8 



4-12 5B Prog Mem Word Cycle 
(Not) Ctrl Reg Bit 2 

4-12 < Ctrl Reg Bit 12 

Ctrl Reg Bit 13 



RM001 



RM031 



RS031 



OR 



RM061 



External Out Interface 



SL091, SX091 -093 



,Ext Bus Out P, 0- 7 
(Ext AS Field Decode - F) 
(K Low BitsO- 3) 4-71 
(K High BitsO- 3) 4-71 
Carry Bit 1 

■ Word Type Reset Pulse — 



Word Type Set Pulse 



Sample AC into S3 



•Gate CPU to Ext Pulse 



..4A AS Decode 7 or F 
4-14 9D PR-KBMode- 



Ext Decode Bit 



TA Reg Reset 4-71 3A, B, C, D, E 



TA Reg Set 4-71 3A, B, C, D, E 



TE Gate 4-71 6C; 4-73 5D 



Gate TU Ext Decode F 
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TA External Field 
AS Decode=F 



KH 



Read Latch 


Set ,/ 

/Rst 


1 


Write Latch 


Set / 

/Rsx 


2 


Microforce Latch 


Set,/ 

/'Rst 


3 


Alter-Display 
Active Latch 


Set /^ 
/ Rst 


KL 



Spare 




1 


TA DiagSSSet 
TA Attach Rst 


Set 
Rst 


2 


Initialize Prtr 


Set 


Share Reset 


Rst 


3 


Spare 


Set 


Attention Rst 


Rst 



4-70 4A K LOW 1 



4-70 8B TA Reg Set 



Kybd Read 



4-70 8B TA Reg Set 
4-70 4A K High — 



4-70 8B TA Reg Reset 
4-75 4E Attach Rst 



OR 



FL 



PF 131 



Prtr Write 



4-70 8BTA Reg Set 
4-70 4A K High 1 — 



4-70 8B TA Reg Reset ■ 
4-75 4E Attach Rst 



OR 



FL 



T 5 

-Read L 4-75 6C, 4-73 4D, 4-73 5D, 



Read L- 



.(Not) Read Latch 4-72 3E; 4-73 8D 



c 



Write L ..6C, 4-74 4D , 4-75 6B 
..6D 



Write L- 



n_rEh 

or — ' ' — ' r 



PF 131 



Microforce 



4-70 8B TA Reg Set 
4-70 4A K High 2 - 



EI 



4-70 8B TA Reg Reset 
4-75 4E Attach Rst 



OR 



FL 



PF 131 



Alt - Disp Act 



4-70 8B TA Reg Set 

4-70 4A K High 3 f- 



4-70 8B TA Reg Reset- 
4-75 4E Attach Rst 



OR 



FL 



PF 131 



4-16 8D (Not) S7 Chnl Interrupt Latch 



I — TA Diag SS Set 4-73 4C 



r=; 



4-70 8B TA Reg Reset 



A — TA Attach Rst 4-75 3E 



4-70 4A K LOW 2 



Initil 



4-75 5C U Case Store Latch 
4-70 8B TA Reg Set 



Share 



PF 141 



4-70 8B TA Reg Reset 
4-70 4A K LOW 3 



Attn 



-(Not) Run Mode 4-72 3D, 5B 



-(Not) Write Latch 
4-72 3E 



PR-KB Alter Dplay 
(On CPU Console) 



• Microforce Int Stkd 
■Alt - Disp Active — 



Cycle Intlk 



8D (Not) Printer Busy - 
8E (Not) RD-WR Share- 



8D Printer Busy 



. . 8C (Not) Data Ready L 
4-75 4E Attach Rst 



OR 



FL 



PF 031 



4-73 8C SS2 ■ 

4-75 8B Shift Cycle L 



-Alt Disp Act L 
4-72 5C 



- Int Stkd Share 
4-72 4D 



. . 5A Write L 

. . 8D (Not) Printer Busy 

. .8C Initil Prtr L 

4-70 8D TE Gate 

. . 8D Printer Busy 

. .8B Cycle Intlk L 

4-75 4E Attach Rst 



OR 



Data Ready 



OR 



FL 



■Cycle Intlk L 
. . 6C, 6D 
4-72 5C 
4-75 6B, 8B 7B 
4-75 7D,7C 



L- (Not) Cycle Intlk L 
4-75 5C 



Data Ready L 



PF 031 



(Not) Data Ready L 
. . 6B, . . 6E 
. . 6D 
4-75 3C 



Initialize Prtr 



4-75 5D T2 and Rst 



8D Printer Busy - 
8B Cycle Intlk L 



4-1 9C Machine Rst Sw 



OR 



FL 



— Initil Prtr L . 

-. . 6C, 4-73 6B, 4-75 3C 
4-75 7C, 4-74 3E 

(Not) Initil Prtr 



. 5A Write L 



4-75 8B (Not) Shift Cycle or Initil 

4-73 4C (Not) End of Line Sw 

. . 8C (Not) Data Ready L 

4-73 8CSS2 

4-75 6A (Not) Set Shift 

4-73 4C KB Strobe 



OR 



4-73 3B 
Printer Busy Sw 



PF 031 
Printer Busy 



4-73 3B 

(Not) Printer Busy Sw 



FL 



PF041 
RD-WR Share 



-Printer Busy 

-. . 6B, . . 6C, . .6D, 
4-73 7E, 4-75 3D 

■(Not) Printer Busy . . 6B, 4-75 5B 
. . 6C 



TA Share Rst 4-72 3A 



4-75 4E Attach Rsf 



Tor 



FL 



PF 081 



-RD-WR Share Reg 
4-72 3D 
4-75 8A 

-(Not) RD-WR Share 
4-75 6B 
4-73 8D 
. . 6B 



-TA Attn Rst 4-72 4A, 5A 



TU External Field 
Decode = F 



Read L 



Write L 



Microforce Int 
Stkd 

Alt-Disp Active 



Cycle Intlk L 
Data Ready L 

Initil Prtr L 
Printer Busy 



~\ 



4-42 8D 
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Attention Intlk 



REQUEST 



(not) Request Key ..5A 
(Normal) 



4-71 5E TA Attn Rst 




Attention 



•Request Key (Pressed) 



\ 


/ 




NOT 
READY 


/ 


\ 



Not Ready Key (Pressed) 

(Not) Not Ready Key (Normal) ..5A 
4-71 5E TA Share Rst 



\ 


/ 




READY 


/ 


\ 



Power Off Reset 
Ready Key (Pressed) 



PR-KB 

ALTER 

DISPLAY 



uc 



(Not) Alt-DispSw (Norma 
..5C 



Attach Rst 



Doc Alt-Disp Sw (Pressed)- 



4-35 4C Gate External to AB Pwr 

4-149D PR-KB Mode 

4-70 4A AS Field Decode A 

4-40 4A AS Field Decode A 



ALTN 
CODING 



-Alternate Coding Key (Pressed)- 



FL 



..3A (Not) Request Key 



4-71 5E TA Attn Rst- 
4-75 4E Attach Rst 



e V A I 

==3. 



PF091 



Not Ready 



OR 



]0R 



FL 



..3A (Not) Not Ready Key 



PF011 
Ready 



4-71 6A (Not) Run Mode 
(Not) Not Ready L ..4D 

— Ready L 4-7 5 4E 



OR 



FL 



4-73 4C (Not) Forms Sw 



OR 



Alt-Disp Intlk 



FL 



...2C (Not) Alt-Disp Sw 



4-71 5C Alt-Disp Act L 
Attach Rst 



PF091 



4-10 P3 8B A- Reg Parity Error 

4-11 9E T8 

-Tl Gate 



4-71 8B Cycle Intlk L 
4-75 4E Attach Rst 

Alternate Coding Key. 



(Not) Ready L 

..6A Attn-Req Key 

4-71 6A (Not) Run Mode — 
4-71 8E RD-WR Share Req 

4-71 5C Int Stkd Share 

..6B Ready Share Req 



..6E Log Out L 

..6C PR-KB Alter Display Latch- 

4-71 6A (Not) Read Latch 

4-71 5B (Not) Write Latch 



OR 



OR 



4-1 1 9E T8 



PF091 



FL 



Attn-Req Key 



PF081 



Attn 



-f Not Ready to Ready — 

' Ready Share Req ..4D 



PF011 

Intvtn Req'd 



OR 



PF011 



Intervention Required 



Alt-Disp 



M 



FL 



Alter Display 

PR-KB Alter Display Latch ,.3A 



KB Check 

A I FL " 

ntlk L \ I 

Rst l 0R l 



PR-KB Parity Check 



PF081 



(PR-KB Req) 



PH 



PR-KB Req 

PR-KB Status Request 4-40 2C 



PF131 



4-70 4A K Low 3 • 

4-70 4A AS Field Decode 6 — 
4-70 4B Word Type Set Pulse- 



PF091 



Logout or BC 7 



4-2 9E Reset Logout Latch 
4-75 4E Attach Rst 



FL 



Logout L 
..3E 



PF251 



TT External Field Decode = E 







Attn-Req Key 



Not Ready to Ready 



Intervention Required 



Alter Dispaly 



PR-KB Parity Chk 



Alternate Coding Key 



PR-KB Req 



Logout L 



4-42 8C 



00 



O T 



Q> 






CO 






—i 






a> 






3 






■£> 






-J 






CO 






H 


A 




rn 






X 






r-f 






CD 






-^ 




Bail Contacts 


Q> 






Tl 




PF330 


CD 


► 




Q_ 






CD 






Z3 






Q. 






CO 






zs 






CO 






CD 






CO 


B 




IT- 






CD 







PF320 



PR-KB 



Keybd Bit B 
Keybd Bit A 
Keybd Bit 8 
Keybd Bit 4 
Keybd Bit 2 
Keybd Bit 1 

Keybd Bit C 



1052 Busy 



(Not) 1052 Busy- 



PR-KB Attachment 
4-755C U Case Store Latch 



KB Bit B 
KB Bit A 
KB Bit 8 
KB Bit 4 
KB Bit 2 
KB Bit 1 

KB Bit C 



r° 



4-41 7C 



Forms SW- 



-Prtr Busy SW 4-71 7D 
■(Not) Prtr Busy Sw 4-71 7E 
- Forms SW 4-72 5B 



./ 



rv 



/U Case Store Latch x 
"^KB BitsB, A, 8, 4, 2, V 

— KB Bit 8, 4,2 



(Tl External Field) 
Lower Case 



n 



..5D 



KB Bit A- 



LC KB Char L ..7C; 4-75 3B 



4-75 7B (Not) Shift Cycle L- 
(Not) KB Bit A 



..6C SS1 

4-71 8D Initil Prtr L- 



Upper Case 
KB Char 



OR 



FL 



■UCKBCharL 4-75 3B 



PF061 



ro 

o 
ro 
en 

Tl 

m 



PF330 



RH Margin 



Keybd Strobe - 
(Bail Contact) 



■EOLSW 4-75 3D, 4-71 6D 



I 



4-71 6E 



-KB Strobe 

4-71 4D TA Diag SS Set 

..7D (Not) SS3 

4-71 5 A Read L 



OR 



..5A KB Bit 8, 4, 2 
4-71 5A Read L — 
4-70 8D TE Gate — 



28 ms 



SS 



PF021 



I — SS1 ..5B 



4-75 5C (Not) U Case Store L- 
..8A LC KB Char L 



OR 



OR 



4-75 5D T2and Rst- 



-B- 



500 ns 



SS 



■SS2 4-71 7B 
4-71 6E 



40 ms 



OR 



SS 



(Not) SS2 4-75 3C 



4-71 8E (Not) RD-WR Share- 
SS3 4-75 7D 



JX 



(Not) SS3 ..4C 
4-71 5A (Not) Read L- 



4-71 8D Printer Busy 
4-75 6D New Line L- 



OR 



N 



PF201 



PR-KB 



Procd 



[ ] 



KB Restore Mag 



CO 






(35 
00 



co 

CD 



-P> 



m 
O 

CO 



30 
CD 
CO 



J3 
O 
p+ 

0} 
r+ 
CD 

H 
a; B 

CO 

CO 
r+ 
O 



Tl 

C 

o 
O 

CD 
O 
O 

a 

CD 

% c 

a 

H 
DO 

m 
x 



— (Not) Bit 0,5- 

— (Not) BitO — 
v ' (Not) Bit 4 — 



X 



V 



Bit 
4-31 8D Ext Bus Out^0-7i 



4-70 7D TE Gate- 



4-1 9C Machine Reset Sw- 



OR 



TE 

Data 

Reg 



PF161 



Cons Data Reg Bit 0-7 " 
LC 



1=bit on 
0=bit off 
-=do not card 



Bit 2, 3 

(Not) Bit 6,7' 
Bit 7 



Bit 0,2,3- 

(Not) Bit 1 



OR 



PF191 



New Line 



N 1 



Upper Case Char ..8E 



4-71 5A Write L' 



■ (Not) Bit 0,1, 2, 4,6 
Bit 3,5,7 
-Bit 3,5, 7 



PF191 



4-75 6D New Line L 



(Not) Bit 0,2,3,4 



Space 



PF191 



OR 



rfl 



-U Case Write 
4-75 3B 



PF191 



L Case Write 
4-75 3B 



PF191 



Tilt/Rotate 
Translator 



Cons Data Reg Bit 

12 3 4 5 6 7 



• (Not) Function Cycle 4-75 8C 
Function Cycle ..8E 



PF191 



Space 4-75 7D 
New Line 4-75 7E 







NotT1 



OR 



Not T2 



OR 



Not R5 



OR 



Not R2A 



OR 



Not R2 



OR 



Not R1 



OR 



PF 171, 181 

4-75 9C Pick Cycle Clutch" 



Eb 



K 



Eb 



\ 



* 



* 



* 



* 



PF201 



PR-KB 



T1 



t 



M 



T2 



u 



R5 



M 



R2A 



[ ] 



R2 



J~ty 



R1 










..4C Upper Case Char 
..5D Function Cycle - 



TR External Field 
Decode B 



-Tilt Bit 1 



J Tilt Bit 2 

y-2 Rotate Bit 5 

V 3 



Rotate Bit 2A 

4 Rotate Bit 2 

5 Rotate Bit 1 



4-42 8B 



S. y— — i — Upper Case Char 
"■ Function Cycle 



2 ▼ 



03 
CO 



rO 

O 

ro 
en 



m 



CT> 

oo 



ai 



ai 



c 
o 
o' 

3 

CD 

Q. 



5 > 

o 



O 

o 

3 



LC 



4-73 7 A LC KB Char L- 
4-74 5D L Case Write . 



OR 



PF061 



UC 



4-73 7B UC KB Char L- 
4-74 5C U Case Write 



OR 



PF061 



.5C U Case Store L 



.5C (Not) U Case Store L 



(Not) UC Decode ..3C; ..7C 
■ UC Decode ..8D 



4-71 8C (Not) Data Ready L- 

4-73 7C (Mot) SS2 

..7B Shift Cycle L 



..4B (Not) UC Decode 
4-71 8D Initial Prtr L 





TD External Field Bit 



4-71 8E RD-WR Share Req 

..5D New Line L 

Key Sw CE Mode 

Shift Cycle L 

LC Decode 

UC Decode 



4-42 7E 



4-73 3C EOLSw 

4-71 8D Printer Busy 
..7B (Not) Shift Cycle L 

4-73 3C (Not) EOLSw 




End of Line 4-71 8D (Not) Printer Busy 



4-71 8D Printer Busy- 



PF041 



4-10 P1 4A (Not) Allow PC- 



T2- 
4-72 5B Ready L— 

f 



4-71 4D T A Attach Rst 



OR 



OR 



■Attach Rst 



Shift Cycle L 4-71 6B; ..3C; ..7C, 7D; ..8D, 8E 



(Not) Shift Cycle L 4-71 5D; 4-73 6B; ..8E, 2D 



PR - KB 
CY CL 



4-71 8B Cycle Intlk L 

4-71 8D (Not) Printer Busy — * 

..6A (Not) Set Shift 



4-71 8B (Not) Cycle Intlk L. 
4-71 6A Read L 



..8D (Not) Initial Prtr L- 
4-71 8B Cycle Intlk L 



PF071 



4-74 5D (Not) Function Cycle 
4-71 8B Cycle Intlk L 



C ] 



t, 



PF201 



..4B (Not) UC Decode 



UCaseStoreL 4-71 3E; ..4B 
(Not) U Case Store L ..4B; 4-73 7C 



..8B Shift Cycle L — 
4-71 8D Initil Prtr L. 



OR 



OR 



New Line 



FL 



New Line Latch 4-73 6E; ..8A 



4-73 7D SS3 



Pick Cycle Clutch 4-74 7E 
LC 






PF201 



Pick Lower Case Magnet 



UC 



..8B Shift Cycle L- 
..4B UC Decode — 



_P 



PF101 



PF201 



•8B Shift Cycle 



4-71 8D Initialize Prtr L- 



OR 



-(Not) Shift or Initil 4-71 6D, ..8B 



Pick Upper Case Magnet 



SP 



4-74 4E Space 

4-71 8B Cycle Intlk L 



-T2 and Rst 4-71 7C; 4-73 6D 






PF191 



4-74 4E New Line — 
..6D New Line Latch 



OR 



Pick Space Magnet 



CR 



..8B (Not) Shift Cycle L- 
..4E (Not) Attach Rst 



D D 



PF191 



Pick CR-LF Magnet 
I PF320 



CD 
O 



0> 
00 



2 ▼ 



CO 
CO 

CO 

3 
-p> 
cb 
p 

CO 

r+ 
O 
-1 
CO 
CO 
CD 

"0 

o 

r+ 
CD 
O 

o" 



"0 

CO 



O 

— h 



4-21 4C M1 Reg Bits 0-4 _ 
4-21 4A MO Reg Bits 0-4. 

4-27 P2 5A Use Aux Store _ 

4-22 7A Man M Reg Set 

or Machine Reset 
4-11 P19E T8 



4-4 bA Display Store Latch 

4-32 P1 3A First Cycle Storage Word 
4-11 P1 9C T5 



OR 



4-11 P1 9C T4 

4-11 P1 5C Clock Off — 

4-1 6B Start Sw 



XQ091 



OR 



XQ091 



4-14 9D Communications Mode 
4-337 9D (Not) Share Cycle 



XQ071 



4-14 9D Channel Mode- 



XQ091 



Core Storage Address Gate 

GateMI 0-4 • 



4-90 P2 7C 2311 Mode or File Share Cycle- 
4-1 3 4B AS Field Decode 3 



4-50 5A Gate CPU To Ext Pulse 

(T2 2nd cycle storage word) 
4-13 5A Ctrl Word Type 3 



XQ081 



£ 4-50 3A Prog Mem Word - 
4-11 P1 9A T1 



A 



a i *! 



(Aux Stor Access) 

Gate M0 0-4 
(Main. Stor. Access) - 



XQ071 



4-90 P2 6A 



STP1 Read Latch 

aFL ~ 



XQ091 



A — 



Read Latch 



30 NS 



TD 



STP1 Read Line — 4 



— GateSTPI to Q 



I— Gate Ext Bus Out To Q 4-90 P2 3E 



■Read Latch- 



4-11 P1 9E T8 



-1 Gate M1 0-4 



XQ071 



1 — Gate M1 0-4 



A 



Allow HQSet 



Allow GQSet 



r 



OR 



XQ081 
4-13 4B AS Field Decode 2 



XQ071 
-STP1 Read Line 4-90 P2 6A 
Gate STP1 to Q 4-90 P2 4E 

Gate HQ Reg 4-90 P2 3C 

Gate GQ Reg 4-90 P2 3B 



— Set HQ 4-90 P2 7E 



XQ081 



Not Gate 
M0 Bits 



SetGQ4-90P2 7E 



XQ081 



XQ081 



XQ081 



Gate Q Reg 4-90 P2 3B 



STP1 Write Line 4-90 P2 4 E 



Gate FQ Reg 4-90 P2 3A 



Read 
Latch 



Address 
Bits 







Y0 
•Y1 
— Y2 
Y3 
— Y4 
— Y5 
Y6 
•Y7 



XQ003 - XQ005 

* Active 



Set Q 4-90 P2 2 E 



XQ081 



Set FQ 4-90 P2 4 D 



XQ081 



M0 Reg 
Bits 0-4 



M1 Reg 
Bits 0-4 



XQ001 



Not Gate 
M1 Bits 



Address 
Bit 



Address 
Bits 





4 


5 

















# 





* 








* 


# 


* 








* 





* 


* 


* 





* 


* 


* 



• X0- 

X1 ■ 
X2- 
.X3- 
X4 
X5 
X6- 
X7- 



XQ011 



"^N 



"N 



"X 



"\ 



* X-Y Addr Lines STP1 

4-90 P2 4E 



O 
CJ1 



m 
O 



oo 



cb 
o 



9. ▼ 

SD 
CQ 

—i 

a> 
3 

■fa. 

CO 
O 

co A 

r+ 
O 

0) 
CQ 
03 

"D 

—i 
O 

r+ 
CD 

E*. ► 
O 

D 



0) 



rO 

O 
— h 

rO 



*STP0-A mnemonic that represents a 

selected register: Q, FQ, GQ, or HQ, 
depending upon the mode of operation. 
Q=CPU 
FQ-2311 
GQ=Channel 
HQ=Communications 
4-90 P1 5E Gate FQ Reg 



4-401 Chnl Inhibit STP Trap 

4-1 6C (Not) Sys Rst Or Load Lt 

4-25 5D (Not) Prog Stor Wrap 

4-90 P1 6A Gate M0 0-4 

4-90 P1 5D GateSTPI To Q 
4-12 9A Ctrl Reg Bit 2 



OR 



FQ-Reg Bits 0-3 



XQ031 



4-90 P1 5D Gate Q-Reg 
r Q-Reg Bits 0-3 



OR 



Q or FQ Bits 0-3 to Match 



XQ031 



XQ031 



4-90 P1 5D Gate GQ Reg 

/ — 2 GQ Bits 0-3 



XQ021 



4-90 Gate HQ Reg 
HQ Bits 4-7 — 



OR 



*STP0 Bits 0-3 



STP0 Bit 0. 
STP0 Bit 1 
STP0 Bit 2 
.STP0 Bit 3 



OR 



XQ091 



**A check for a zero key 

is made in this block. 4-11 9E T8- 

***STP0 bits and STP1 bits are 
matched in this block. 



Allow STP PC 



XQ091 



XQ091 



STP0 Bits 0-3 4-41 7B 



XQ021 



XQ021 



4-90 P1 5ESet FQ 



3-STP1 Bits 0-3 



4-90 P1 6D GateSTPI to Q 



STP1 Bits 0-7' 



Ext Bus Out 0-7, P 
4-90 P1 6B Gate E 



i UUT u-/ , r Hl^^B A 

xt Bus Out to Q ' 



OR 



•X— 



FQ 
Reg 



X0031 



OR 



490 P1 5E Set Q 



Q 
Reg 



-3 STP1 Bits 0-3- 

4 — STP1 P-Bit 



OE 



Hardware and QLS Keys Match- 



XQ021 



Parity 
Check 
Circuit 



STP Parity Error 



OR 



XQ052 



XQ052 



4-337 9E (Not) Share Cycle 

Reset Storage Violation 
4-10 P1 6C Mach Rst or Chk Rst _ 



4-14 9C 2311 Disk Mode — 
4-337 9D Share Cycle 



OR 



■•-231 1 Mode or File Share Cycle- 
' 4-90 P1 3E 



4-2 9E 

Reset File Error 



■Sample STP Violation 



XQ091 



STP Inhibit Store' 4-27 P5 3C 



XQ091 



4-11 9A TO 



OR 



FL 



— Storage Protect Violation 4-25 8D 



XQ061 



OR 



FL 



File STP Violation 4-10 P2 9C 



XQ061 



XQ061 



4-10 P1 3E Reset Error Reg 



OR 



XQ061 



FL 



Set STP Parity Error 4-10 P1 8D 
- STP Parity Error 
4-10 P1 7D 
4-40 7C 



XQ061 



Q-Reg Bits 4-7 
4-41 7C 



XQ031 
XQ032 

4-90 P1 50 STP1 Read Line 

4-90 P1 5E STP1 Write Line 

4-90 P1 9E X and Y Addr Lines STP1 



P 


STP1 

3 
Local 

4 
Storage 



STP1 Bit P- 



XQ0O7 

4-90 P1 7C Set GQ— ' 
4-90 P1 7CSet HQ 



GQ 
Reg 



HQ 
Reg 



STP1 Bits 0-7 



GQ Bits 0-3- 



t 3 



■4-41 7E 



4-41 7C 



HQ Bits 4-7. 



XQ051 



4i> 


D 


CD 


QJ 


_& 


CQ 




-\ 




DJ 


"^ 


3 


O 


Js. 


O) 


CD 


00 


j- 1 




Zi 




r+ 




CD 




-^ 




< 



H 



m 
x 



n 

r+ 
CD 

-\ 
-^ 

c 

■D 

r+ 
DO 

CD 
CQ 



Drive 



10 MS 



(Timer Pulse From Power Supply)- 



4-11 9A (Not) TO- 



SS 



4-40 3A Ext Decode Bit 0- 



4-32 P2 4E AS Decode 2 or A— 



CT011 



DP061 



.8B Counter Full- 



4-11 9A T0- 




•— Gate Timer Count Decode A 

4-35 P1 4C Gate Ext to AB- 

4-11 9D T5 



Int TmrSw (Off)- 



PA031 



.8C Timer Update 



OR 



Control 



CT011 



T0- 



Causes the timer counter to be reset 
at T8 time if the Int Tmr Sw is OFF. 



Control 



4-11 9D T8- 



FF 



FL 



CT011 



CT011 



_ A 



FF 



CT011 



Note: Binary Coupled Counter; 
counts to 1 5 



Note: 

Each time the micro program selects 

the timer counter, the counter is reset 

atT8. 



Counter Reset- 



4-1 9C Machine Reset - 



OR 



4-14 9D CPU Mode 

4-13 4C Ext AS Field Decode 9 
4-91 3D Gate External to AB — 



4-11 P19D T8 

Note: Each time the micro program selects the XINT 
facility, the Reset Ext Int Reg signal is active at T8. 



Note: Reset to the Ext Int 
Reg Sets the latch (es) on. 

(XINT) 



Reset Ext Int Reg 



KD131 



4-31 8D (Not Ext Bus Out Bit X)HX 
4-1 9C Machine Reset Sw 



4-13 5A Ctrl Word Type 
4-11 P1 9C T6 



4-12 Ctrl Reg Bit 2 



4-18 4D CPU Mode- 
Word Type Set Pulse 



4-13 4C AS Field 6 



RM001 



4-12 (Ctrl Reg Bit 12) K High 1- 



Timer Interrupt (Reset Bit 0) 



KD131 



Signal In Bus Bits 2-7 



(TIM) |r +1 







(Timer Reg Bit 4-7) 4-41 7B 



Counter Full ..4B 



CT021 



OR 



Timer Update ..2C 



CT021 



OR 



-Tmr Update or Ext I nt Mskd 
4-40 2D 



RM041 



4-2 5D Console Int Latch- 





10 Timer Ext Int Bit - 

12 Ext Int Bit 2- 

13 Ext Int Bit 3 

14 Ext Int Bit 4 

15 Ext Int Bit 5- 

16 Ext Int Bit 6 

17 Ext Int Bit 7- 



OR 



-Timer or Ext Int ■ 



OR 



4-50 8D External Mask- 



4 Ext Interrupt 

Masked 4-40 7E 



RM041 



KD131 
(Ext Int Bit 0,2-7) 4-41 7A 



Reset Ext Int Reg- 
(Not) Bus Out Bit- 



Note 1 : Each position of the Ext. Int. Reg. is 
set depending on the condition of the 
Ext Bus Out Bits (0 sets 0, 2 sets 2, etc) 
The Machine Reset Sw signal sets all 
positions. 
Bit position 1 is not used. 



Machine Reset Sw- 



OR 



FL 



(Reset) 

The reset turns the latch off. 
Each latch is reset individually. 



rO 
O 

ro 
en 



m 



oo 



cb 

rO 



O 


▼ 


05 




CO 




-^ 




03 




3 




-P> 




CO 




ro 


A 


JJ 




CD 




03 




Q. 




D 




™t 




CD 




O 




r+ 




o 

o 


► 


D 





D 



Direct in Bits 0-7 



Direct Control 
Bus In BitsO - 7 



Dir Ctrl BitsO -7 



KD011 



4-70 4B Word Type Set Pulse 
4-1 5 6A K High 
4-1 3 4D Ext AS Field Decode F 
4-14 9D CPU Mode 



4-70 4B Word Type Reset Pulse 
4-1 5 6A K High 



4-1 9C Machine Reset Sw 



PF161 




Read Out 



Write Out 



Sig Out BitsO - 7 



KD081 



KD071 



o 
o 



CD 
00 



CO 
03 

3 
&> 

o 
p 

m 
x 



13 

O 



03 

o 

CD 

M 
CJI 

O 



4-31 9D LS Data Bus In P, 0-7 \ 
4-13 (AS Field Decode through F)- 

4-12 Ctrl Reg Bits 8-11 

4-12 Ctrl Reg Bits 3, 12-14 

4-36 P2 6D Carry Bit 1 

4-13 4A Ctrl Word Type 

4-12 (Not) Ctrl Reg Bit 2 — 

4-11 9D T6 



4-13 4A Ctrl Word Type 

► 4-12 Ctrl Reg Bit 2 

4-11 9D T6 



4-13 4A Ctrl Word Type 3- 

4-12 Ctrl Reg Bit 2 

4-12 Ctrl Reg Bit 12 

4-11 9E T8 



4-13 4A Ctrl Word Type 3- 

4-15 6B KH Decode 7 

4-12 (Not) Ctrl Reg Bit 2- 
4-11 9D T7 



RM001 



RM001 



RS031 



4-12 5B Prog Mem Word Cycle- 
((Not) Ctrl Reg Bit 2 

4-12 ^ Ctrl Reg Bit 12 

I Ctrl Reg Bit 13 



OR 



External Out Interface 



I Ext Bus Out P, 0-7 
-(Ext AS Field Decode 0-F) 
-(K Low Bits 0-3) 
-(K High Bits 0-3) 
-Carry Bit 1 

Word Type Reset Pulse 



■ Word Type Set Pulse 



Sample AC Into S3 



•Gate CPU to Ext Pulse 



RM061 



SL091, SX091-093 



ro 
o 

en 



en 

00 



3 



O 

o 
o 



CD 



CD 
Q. 



J3 
CD 



1.67r 



▼ 
(Clock) 



osc 



(Not) Osc- 



RT011 



4-1 9C Machine Reset Sw 



FF 



RT011 



Clock 



■ Time 000-075 — 

■ Time 075-150 — 
•Time 150-225 — 
■Time 225-300 — 

■ Time 300-375 — 

■ Time 375-450— 
■Time 450-525 — 
■Time (525-600) 



Clock Pulse 
Generator 



4-100 4A Ext AS Field Decode 9- 

^ 4-100 4B Word Type Reset Pulse- 

4-14 8D 2540 Mode 



I 



RT011 

4-103 8E 



-Time 000-150 
-Time 150-375 
-Time 150-525 
-Time 225-525 
RT011, RT013 

•Diagnostic Reset 4-102 3B 



Ctrl RPD Equals K Reset - 



RU019 4-100 4A K Low Bit 

4-1 9C Machine Reset Sw- 



OR 



RU061 



4-100 4A Ext AS Field Decode 9- 
4-100 4B Word Type Set Pulse - 
4-14 8D 2540 Mode 



-Native Rdr Pch Reset - 



Ctrl RPD Equals K Set- 



RU019 



4-100 4A K High Bit 2 

..3B Ctrl RPD Equals K Reset- 

. .4B Native Rdr Pch Reset 



. .3C Ctrl RPD Equals K Set- 



4-100 4A K High Bit 0- 



..3B Ctrl RPD Equals K Reset- 
. .4B Native Rdr Pch Reset 



..3C Ctrl RPD Equals K Set- 



4-100 4A K High Bit 1- 



..3B Ctrl RPD Equals K Reset" 
. .4B Native Rdr Pch Reset — 



4-1 3B System Reset Sw (Pressed)- 

4-1 3C Load Sw (Pressed) 

4-1 3E CSL Sw (Pressed) 



OR 



RU071 



■Rst Tr Sel Rdr Pch 4-102 8E 
4-103 5C 
4-108 7B, 7C 



Note: Machine Reset Sw signal 

is active when the Sys Reset, — 

Load, or CSL Sw is fully pressed. | 2540 



1 



N(On Line) 

■ CE2540 Off Line- 
T (Off Line) 

Off Line Sw 



n 



4-3 6A (Not) Customer Mode- 

4-11 5C Clock Off 

(Not) Rdr Pch Off Line 

4-43 4D 
4-103 3D 
4-107 2E 



Diagnostic 
Single Cycle 



OR 



FL 



RU061 
R-P Diagnostic 



"Diagnostic Single Cycle 

4-103 4B Read Cycle Time 375-450 



(Not) Diagnostic Single Cycle 4-107 4D 
4-110 5B 



OR 



FL 



■R-P Diagnostic Lat- 



RU061 
Diagnostic Impulse 



■(Not) R-P Diagnostic Lat 4-110 5C 



OR 



FL 



(Diag Impulse) 



RU061 



■Diagnostic Rst Rdr Advance 4-103 6D 



4-108 4B Pch Cycle Time 375-450' 



OR 



RU023 



. .3B Ctrl RPD Equals K Reset- 
4-100 4A K High Bit 3 



4-104 5B Rdr Cmd Inlk 



4-107 5A Punch Command Inlk- 
4-101 4A Time 000-150 



75 



150 



225 



300 



375 



-4.8us. 



Clock is operating as long as power is on. 
The first position to turn on, after machine 
reset, is 000-075. 



-Mach Reset Rdr Pch- 
Power On Reset — 



-Diagnostic Rst Pch Advance 4-108 8D 



•Diagnostic Reset Shift 4-110 5C 



■Diagnostic Set Rdr Brush 4-103 4A 



■Diagnostic Set Pch Scan 4-108 4A 



2540 



Mach Reset Rdr j 

Mach Reset Pch | 

-| Power On Reset i 
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450 
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4-110 7B EOR Rd 1 or PFR 

4-110 7E EOR Rd2 or Pch Chk- 



OE 



4-103 4B Read Cycle Time 375-450- 



RU021 



■ Rdr Shift Sync- 



Reader Sync 



4-103 7E Reader Over Run Pulse 

4-109 7C Tens Read Adr Reg Error — 
4-109 7A Units Read Adr Reg Error- 

.. 5B Ctrl R Equals K Set 

4-100 4A K High B it 



OR 



4-101 4B Native Rdr Pch Reset — 



FL 



RU071 



■Rdr Sync Check Lat 4-43 8C 

4-100 4A Ext AS Field Decode D- 
4-100 4C Word Type Set Pulse- 
4-14 8D 2540 Mode 



▼ 
Unit Exception 



4-100 4A K High Bit fT 

Ctrl RP Equals K Set 1 



4-11 9C T4- 



FL 



Unit Exception Rdr- 



RU019 



4-100 4A Ext AS Field Decode B— 

4-100 4C Word Type Set Pulse— | A 

Reader Equip 4-14 8D 2540 Mode — 

Chk Gate 

^ Rdr Equip Chk Gate 



TZ 



Ctrl R Equals K Set ■ 
..8B,2C,2D,2B 



RU019 



4-100 4A K Low Bit 1- 



Power Off Reset 

4-101 5B Diagnostic Reset 
..50 Rdr CI Req 



OR 



FL 



•4-104 8C 



Rdr Equip Sense 



4-101 4B Native Rdr Pch Reset- 



RU021 



4-100 4A Ext AS Field Decode B- 
4-100 4C Word Type Set Pulse- 
4-14 8D 2540 Mode 



4-100 4A K High Bit 0- 
■ Ctrl R Equals K Reset— 



RU019 



SS-R2 Cmd 



.. 5B Ctrl R Equals K Set- 
4-100 4A K High Bit 2 



4-104 5B (Not) Rdr Cmd In I k - 



FL 



RU023 



.. 5B Ctrl R Equals K Set- 
4-100 4A K High Bit 3 



4-103 3E Rdr CL Lat Not NPRO 

SS-R3 Cmd 



4-104 5B (Not) Rdr Cmd Inlk- 



FL 



OR 



2540 



■Stacker R2- 



RU023 



■ Stacker R3- 



RU023 



RU023 

..5D (Not) Rdr 
Clutch Trap In I k — 
4-101 4A Time 075-150- 



R2 



*Blocks stacking in 
stacker RP3 for 
51 column mode . 



51 Col 
Dly 



R3 



Col) — 



U 



4-15 8C (Not)MMSK8 

4-103 3E Rdr CI Lat Not NPRO- 
4-108 8D (Not) Pch Sel or Trap- 
4-101 4A Time 375-450 



n 



Rdr CI Req 
4-103 3D; . 



.3B 



Rdr Clutch 



4-103 3E (Not) Rdr CI Lat Not NPRO- 
4-101 4B Native Rdr Pch Reset 



OR 



FL 



■Rdr Clutch Lat- 



RU018 



. . 8E 2540 Rdr Trap Request-^ 
4-101 4A Time 150-525 



4-103 5E (Not) Rdr Over Run Inlk 2 

4-110 7B EOR Rdl or PFR 

4-103 3B Read Cycle 

4-101 4A Time 375-450 



Time 075-150- 



4-15 8C (Not) MMSK Bit 8- 



Rdr Trap Inlk 



— (Not) Rdr Clutch Lat- 



FL 



RU018 



(Not) Rdr Clutch Trap Inlk- 
...3C 



OR 



OR 



FL 






Reader Check - 
4-43 8E 



RU019 

.. 5B Ctrl R Equals K Set- 
4-100 4A K Low Bit 



Reader Validity 



4-101 4B Native Rdr Pch Reset- 
■ Reset Rdr Sense 



OR 



FL 



RU023 



Allows reader ready to stay 
' up until the card is read 
I and stacked. 
j Resets the End of File Latch. 

i 2540 



2540 
Read Check 



f 



Validity Check 



■Reader Validity Check 
■4-104 8C 
4-43 8E 



4-103 8B Gate RP1 Reg to CPU" 
4-103 5E Rdr Over Run Inlk 2 — 
4-101 6C Rst Tr Sel Rdr Pch 



OR 



Reader Trap 

~i — Rdr Trap Req uest . . 5E 

4-43 4D 
4-23 2A 
4-103 7B 



FL 



RU017 
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2540 



9-12 
■ Emitter Pulses. 



(Not) Rdr NPRO- 
(Not) Off Line ■ 



Delay allows row 
bit lines to settle. 



4-101 8E Diagnostic Set Rd Brush- 



OR 



I 



..2C,3D 

Reader Brush Impulse 



150 us 



TD 



RT007 



RT015 



4-101 5 A Time 000-150- 



Read Cycle 



4-101 4ATime 375-450- 



..7C Reader Shift Adv Lat - 
4-101 4A Time 000-075 



4-101 4B Native Rdr Pch Reset 



OR 



FL 



-Read Cycle 



RT015 



RT016 



-(Not) Read Cycle 



. .5C (Not) Rdr Over Run Inlk 2- 
4-108 8B (Not) Pch Sel or Trap 
4-101 4A Time 075-150 
. .7A (Block Advance) 



Block 

Advance ( Block Advance) 

1 5C, 4-109 2B, 

4-110 4B,6C 



4-1 9C Machine Reset Sw ■ 

-Read Cycle Time 375-450 

..5E Rdr Over Run Inlk 2 



OR 



FL 



Reader Brush Impulse 



Block Adv 




RT015 



Note: The block advance latch can only be set during the 150us 
period after the drop of the reader brush impulse signal. 
During reader brush impulse time and for 150 us 
later the reader select latch can not be set. 



4-108 Pch Sel or Trap — i 
4-102 8E 2540 Rdr Trap Request 



Reader Sel 



.4B Read Cycle Time 375-450 

4-109 5C Tens ARC 

4-109 5 C Tens ARD — 



Rdr Col 



..4A Reader Brush Impulse 

4-101 4B Native Rdr Pch Reset - 



OR 



FL 



..5E Rdr Over Run Inlk 2 

4-101 6C Rst Tr Sel Rdr Pch 

..8B Gate RPI Reg to CPU -f 

Rdr Col 80 Lat 



OR 



FL 



RT015 



RT015 



, 4E,7E 



4-104 3A Ctrl RP Equals K Set- 

4-100 4A K High Bit 3 — I 



Rdr Mach Check 



. .4A Rdr Brush Impulse 
RU021 ..6B Rdr Select Lat -j A 

4-101 4B Time 225-300- 



OR 



L(Not) Rdr Col 80 Latch 



..7A (Block Advance) - 
4-101 4A Time 375-450" 



RT041 



-Reader Sel Latch- 



OR 



OR 



RU017 



rRU017 
Rdr Sel or T 



2540 Clock Request 4-11 2A,4-23 2E,4-22 4C 

rap 4-108 3D 



4-14 8D 2540 Mode - 

4-11 9C T4- 

4-100 4A Ext AS Field Decode B- 

4-35 3C Gate External to AB- 



r 



.4C (Not) Rdr Col 80 Lat 1 A 

Gate RPI Reg to CPU - 



Reader Micro 



.5C,4-102 8E 



(Not) Reader Select Lat 4-108 6B 



Rdr Over Run Inlk 1 



.9B Reader Micro Shift Lat 



OR 



4-101 4B Native Rdr Pch Reset - 
4-101 4A Time 225-300- 



Shift Adv Rdr 



2540 



Rd Clutch 



FL 



Rd NPRO 



FL 



A -, 



4-101 4B Native Rdr Pch Reset- 
4-102 5D Rdr CI Req 



lOR 



FL 



RT041 



4-101 6C (Not) Rdr Pch Off Line 



l 

CE Panel i 

-o ' 

Rdr Sync . 

I 



RT006 



4-101 4A Time 450-525- 
•Rdr CI Lat Not NPRO 4-102 3B,3D.2E 

..2C Rdr Mach Check - 



4-101 4B Native Rdr-Pch Reset 
4-101 6C Diagnostic Rst Rd Advance 
. .4B Read Cycle Time 375-450 — 



4-110 7B EOR RD1 or PFR — 
4-110 7E EOR RD2 or Pch Chk — 



OR 



OR 



FL 



OR 



FL 



.Reader Micro Shift Lat ..6C 



RT016 



Reader Shift Adv Lat ..2B 



RT015 



(Not) Reader Shift Adv Lat . .2B 



RU041 



..2C Rdr Mach Check 



T 



OR 



Rdr Over 
Run Inlk 2 



FL 



k 



Rdr Over Run Inlk 2- 



4-101 4A Time 375-450 — 



OR 



Rdr Over Run 



Reader Over Run Pulse 



. .5C,4-102 8E 



RT041 



4-100 4B Native Rdr Pch Reset- 

— (Not) Rdr Over Run Inlk 2 ..5C, 4-1 02 7D 4-100 4A KL Bit 1 

4-101 3B Cntrl RPD K Reset 



OR 



FL 



■ Rdr Over Run Latch 4-43 
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4-14 8D 2540 Mode 

4-100 4A Ext AS Field Decode D — I A 
4-100 4B Word Type Set Pulse — . 



RU019 



■ 4- 1 03 2C 

-Ctrl RP Equal K Set- 



5 .5ms 



1400 



4-100 4A K High Bit 1 -I 



..5B (Not) Rdr Cmd Inlk — 



FL 



TD 



RT041 



■1400 Delayed Feed- 



RU011 



Rdr Cmd Inlk 



4-100 4A K High Bit 1- 
-1400 Time out 4-43 4D (RPS-2) 



RU011 



4-100 4A K High BFt 2 - 



4- 1 4 8D 2540 Mode 

4-100 4A Ext AS Field Decode D- 
4-100 4B Word Type Reset Pulse 



A —Ctrl RP Equals K Reset- 



RU019 



4-101 4B Native Rdr Pch Reset— 

4-103 8E Reader Over 

Run Pulse 



OR 



FL 



I — 4-101 7E; 4-102 2C, 2D 
Rdr Cmd Inlk 



RU021 



..7B Ctrl R Equals K Set- 
4-100 4A K Low Bit 3 - 



Rdr Queued 



4-101 4B Native Rdr Pch Reset-f 
. .4E Reset Rdr Status 



OR 



FL 



RU015 



4-16 8E (Not) S7Chnl 
Interrupt Latch 



OR -, 



.7B Ctrl R Equals K Set- 



4-100 4A K Low Bit 2- 



■Set Rdr Req- 



4-103 8E Rea der Over Run Pulse. 
. .8E Reader Device End 



OR 



Rdr Status 



4-101 4B Native Rdr Pch Reset. 
..4E Reset Rdr Status 



OR 



FL 



RU015 



4- 14 8D 2540 Mode 

4-100 4A Ext AS Field Decode B - 
4-100 4B Word Type Reset Pulse- 



-(Not) Rdr Cmd Inlk . .4A 
4-102 2C 2D 



I 2540 

-) Blocks reset of the 
I Rdr ready latch 



■(Not) Rdr Cmd Inlk- 



4-100 4A Ext AS Field Decode B- 
4-100 4B Word Type Set Pulse -| A 
4-14 8D 2540 Mode 



OR 



Read Feed 



FL 



rr 



RU021 



Read Feed 
..6E 



I 2540 

I Conditions the reader 
J motor run circuits, the 
| Rdr clutch latch, and 
| the reader feed check 
I circuits . 



RU019 

Reader Inter 



2540 I 

Rd Ready I 



FL 



(Not) 2540 Reader Ready- 

•-2540 Reader Ready 



(Not) Rdr Cmd Inlk- 



4-101 4B Native Rdr Pch Reset- 



OR 



FL 



4-103 3B Read Cycle- 
Ctrl R Equals K Set 

Reader Interrogation. 



2540 



The Xfer Cy Rq 

A Xfer Cy Req — I signal sets the 

I 2540 Process 
I Meter Latch 



RT041 



4-102 8C Reader Validity Check - 
4-102 4B Rdr Equip Chk Gate 



OR 



RDR 



RU023 



RU021 

(Intervention Req) 



FL 



RU021 



-Reader Intervention . .8D 



-(Not) Reader Intervention 4-43 8E 



4-43-8F 
■Reader Status Request . .5E 

4-107 8D 



RU015 

4-107 7C Punch Status Request — 
4-1 19C T4 



OR 



Status Req 



4-107 7C (Not) Punch Status Request 
. .5D (Not) Reader Status Reques 



!=E 



FL 



-Rdr Pch Status 
Request 4-40 2C 



RU019 



-Ctrl R Equals K Reset- 



4-100 4A K Low Bit 2 — 



■ Reset Rdr Status . ,2C 



.9A Read Feed 



4-100 4A KL Bit 3 



4-101 4B Native Pdr Pch Reset - 



OR 



Block Rdr 
Int Ready 



. .8C Reader Intervention- 

< 



FL 



RU015 



•Reader Initial Ready . .2D 



-Reader Initial Ready 
4-103 8E Reader Over R 



Reader DE 




iy |—j 

un Pulse — OR 



4-101 4B Native Rdr Pch Reset— r 



OR 



FL 



\— Rdr Device End . .3D; 4-43 8E 



RU016 






O 
CJl 



c 
o 

O 

CD 
O 
7T 




PCH 



Punch Inter 



4-107 4A Punch Command Inlk 
(Not) Punch Ready 




. .5D Pch PFR Validity- 
Punch Interrogation 



Punch Ready 

4-101 4B Native Rdr Pch Reset 



4-100 4A Ext AS Field Decode F- 
4-100 4C Word Type Set Pulse ■ 
4- 14 8D 2540 Mode 



RU025 



. -5D 



RU019 



4-110 7B EOR Rdl or PFR 



4- 1 1 7E EOR Rd2 or Pch Chk- 
4-109 5B Pch Cycle Time 375-450- 



OE 



RU031 



Ctrl P Equals K Set 

4-100 4A K High Bit 

4-109 8A Units Punch Adr Reg Error 
4-109 8C Tens Punch Adr Reg Error 
4-107 8D Gated Pch Over Run 

-Pch Shift Sync 




OR 



RU031 



Punch Equipment Check 

■4-106 4B, 7A 
4-43 4E 



.5D (Reset) 



RU031 




(Pch Sync) 



4-101 4B Native Rdr Pch Reset 




— Pch Sync Check Lat 4-43 



RU071 



4-100 4A Ext AS Field Decode F — 
4-100 4C Word Type Reset Pulse — 
4-14 8D 2540 Mode 



.3B Ctrl P Equals K Set- 
-100 4A K Low Bit — 



PFR Validity 



RU019 



-Ctrl P Equals K Reset 

4-100 4A K High Bit 

4-101 4B Native Rdr Pch Reset 




. .5A; 4-43 4E 
Pch PFR Validity. 



RU031 



RU031 
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4- 1 00 4A E xt AS F ield Decode F • 

4-100 4C Word Type Set Pulse • 

4-14 8D 2540 Mode 



2540 



'PL257 



PC 



RU019 



Ctrl P Equals K Set 



SS-P2 Cmd 



4-100 4A K High Bit 2. 



4-107 5A (Not) Punch Command Inlk- 



FL 



Punch Stack Select P2 



RU025 



4-108 5A Pch Scan Number 1 

4-1 08 7B (Not) Pch Scan Number 2 . 
. After 9 Emitter 



Punch Clutch Set 



..7A 
■Seq 1 Gate 



4-105 5B Punch Equipment Check 
RT037 4-101 5C Native Rdr Pch Reset 



rEF I 



it— ..6B.7C 



OR 



4-101 5C Native Rdr Pch Reset 



SS P3 Cmd 



4-100 4A K High Bit 3 — 

4-107 5A (Not) Punch 

Command Inlk- 



FL 



Punch Stack Select P3 
-4B Seq 1 Gate 



4-105 5B Punch Equipment Check 
4-101 5C Native Rdr Pch Reset — 



Seq 1 



RU025 



..3C Punch Clutch Set 



"EH 



Seq 1 



FL 



— Seq 1 



RT037 



-(Not) Seq 1 
..4C 



Seq 2 



OR 



FL 



— Seq 2 — J 



-(Not) Seq 2 , ..4D 



RT037 



.6C (Not) Seq 1 
..5C Seq 2 



Seq 3 



4-101 5C Native Rdr-Pch Reset 



..6C (Not) Seq 2 



OR 



FL 



— Seq 3 — * 



RT037 



..3C Punch Clutch Set 



4-101 5C Native 



Rdr Pch Reset 



..8 A (Not Seq 1 P3) 

..8B (Seq 2 P3) 

..3C Punch Clutch Set 



4-101 5C Native Rdr Pch Reset 
..3C Punch Clutch Set 
..8B (Not Seq 2 P3) 




Cycle 


• — r ■"- '" ' / 1 

Punch Check Stack 


Punch Timing 


— \" 1 

9 117 226 315 9 117 226 31 , 5 9 117 226 


1 


Punch Clutch Set 


22 112 H 2O2 292 


22 112 2O2 292i 


22. 112, 202 H 292 B 


2 


After 9 Emitter 


257 


257 ■ 


.257 


3 


Sequence 1 Lat 




2^^ 




4 


Sequence 2 Lat 
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Sequence 3 Lat 
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Stacker Magnet 
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Stacker Px Cmd 
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"*— 52° Card at chute blade 




(Stacker info held one cycle by micro) 
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4-1 4 8D 2540 Mode 

4-100 4A Ext AS Field Decode D- 
4-1 00 4B Word Type Set Pulse - 



Pch Cmd Inlk 



Ctrl RP Equals K Set 

4-100 4A K Low Bit 



RU019 



4-101 4B Native Rdr Pch Reset. 

..8E Gated Pch Over Run 

4-1 00 4A K Low Bit 



4- 1 4 B D 2540 Mode 

4-100 4A Ext AS Field Decode D — 
4-100 4B Word Type Reset Pulse - 



OR 



FL 



RU031 



Ctrl RP Equals K Reset 



RU019 



Punch Ready 



FL 



L 



2540 



(Not) Punch Ready 



Punch Command Inlk 4-105 3A, 4-106 3A, 6A 



Punch Feed 



4-14 8D 2540 Mode- 

4-100 4A Ext AS Field Decode F- 
4-100 4B Word Type Set Pulse . 



4-100 4A K High Bit 1- 
- Ctrl P Equals K Set — 



RU019 
(Not) Punch Command Inlk- 



FL 



RU031 



(Punch Write) 



4-1 1 1 4C 



"[ Blocks reset of the | 

I punch ready latch. I 



4-108 3B Punch Cycle 



(Punch Intrvn Req) 



Punch Ready 



FL 



Punch Feed 



~l 



2540 
Punch feed signal 
conditions the punch 
clutch latch, punch 
motor controls and 
the punch clutch 
error circuit. 



Xf er Cy Rq • 



Xfer Cy Rq signal 
sets the 2540 Process 
Meter latch. 



RT041 



RU031 



_l 



..6A Ctrl P Equals K Set 
4-100 4A K Low Bit 2- 



Set Punch Req ..8B 



(Not) Pch Intervention- 
4-43 4E 



.4C Set Punch Req- 



L 



J 



- (Not) Pch Intervention — •— 

4-100 4A K Low Bit 2 

..3D Ctrl P Equals K Reset 



4-101 4B Native Rdr Pch Reset — 



OR 



Block Pch 
I nit Ready 



Pch Intervention 



FL 



.8E Gated Pch Over Run 



— Punch Initial Ready 

3C 

..4D Reset Pch Status 

4-101 4B Native Reader Reset- 



OR 



Punch DE 



OR 



FL 



— Pch Device End 4-43 4E 



RU016 



RU015 



..9C Punch Device End — 
..8E Gated Pch Over Run- 



OR 



Pch Status 



4-1 4 8D 2540 Mode 

4-100 4A Ext AS Field Decode F— 
4-100 4B Word Type Reset Pulse 



4-101 4B Integrated Rdr Pch Reset" 
Ctrl P Equals K Reset 



RU019 4-100 4A K Low Bit 2 



OR 



FL 



Pch Queued 



..6A Ctrl P Equals K Set - 
4-100 4A K Low Bit 3 — 



RU015 
Reset Pch Status 

..8C 



4-101 4B Native Rdr Pch Reset 



OR 



OR 



FL 



2540 
Pch Clutch 



FL 



Pch NPRO 



FL 



2.2ms 



4-108 8B Punch Select Lat- 



TD 



RT021 



..3A Ctrl RP Equals K Set — - 
4-100 4A K Low Bit - 



RU031 



4-101 5C (Not) Diagnostic Single Cycle" 
4-101 4A Time 375-450 



RT021 



RU015 
4-16 8E (Not) S7 Chnl Interrupt Latch- 

Pch Mach Check 



OR 



Punch Status Request 4-43 4E ; 4-1 04 5D 



Pch Over 
Run Inlk 1 



Pch Over Run Set • 



OR 



4-101 6C (Not) Rdr Pch Off Line 



RT006 



l_ 



4-101 4B Native Rdr Pch Reset 
4-108 5D Pch CI Req- 



OR 



FL 



4-108 6C,8A 



4-101 4A Time 000-075 



Pch Over Run Inlk 1 

4-101 4A Time 225-300 



OR 



Pch Over 
Run Inlk 2 



RT041 



- (Not) Pch Over Run Inlk 1 
08 6B, 7A 



-f (N( 

I 4-1 



FL 



OR 



I — 4-105 4B 



Punch Over Run 



L-Gated Pch Over Ru 



4-101 4B Native Rdr Pch Reset 



E 



Punch Over Run Latch 
4-43 8A 



RU071 



RT041 



Pch CI Lat NPRO 
4-108 2D 

CE Panel 



o Pch 

Sync | 



o 
oo 



oo 



9 ▼ 



CO 



o 

00 

~a 

c 

o 

ZT 

O 

o 



0) 
T3 




2540 



(Not) Pch NPRO Latch- 
Pch Scan Pulse 



4-100 4A Time 150-225 

4-107 6E (Not) Pch Overrun Inlk 1 



Brush Gate Latch. 
(Not) Off Line — 



4-101 8E Diagnostic Sel Pch Scan 
• Punch Scan 



4-101 4A Time 000-150 




r 



After 9Emitter 

(Not) Off Line 

(Not) Pch NPRO Latch. 



OR 



After 9 Emitter ■ 



OR 



Pch Scan No. 1 



4-101 4A Time 000-075 
4-101 4B Native Rd 
Pch Reset 



:m 



FL 



4-106 3B 



Pch Scan Number 1 



Pch Scan No. 2 



4-101 4A Time 375-450- 



RT0 



18 I 



4-101 4A Time 150-225 

4-100 4B Native Rdr Pch Reset 



OR 



FL 



Delta Pch Scan 



4-100 4B Native 
Rdr Pch Reset — 
..4B Pch Cycle Time 375-450- 
4-107 6E Pch Overrun Inlk 1 ~ 



OR 



FL 



Delta Pch Scan Lat ..6B 



RT018 



(Not) Pch Scan Number 2 4-106 3B 



4-101 4A Time 375-450- 



4-101 4A Time 000-150 — 
..9C Shift Advance Pch Lat- 



Pch Cycle 



4-101 4B Native Rdr Pch Reset 
..9C (Not) Shift Advance Pch Lat- 
4-101 4A Time 000-075 



OR 



FL 



Punch Cycle 
-..6D, 8D 



— Pch Cycle Time 375-450 



4-101 4A Time 300-375 

..9A Delta Pch Scan Lat 

4-103 7 B (Not) Rdr Sel or Trap 

4-108 6E (Not) Pch Overrun Inlk 1 



Pch Sel 



4_ 

4-101 4A Time 375-450 — 

4-109 5C Tens ARC 

4-109 5C Tens ARD 



Pch Col 80 



RT018 



..9A Delta Pch Scan Lat ; 

4-101 4B Integrated Rdr Pch Reset — 



OR 



FL 



..5C Decode Enter - 

4-107 5E Pch Overrun Inlk 1 
4-101 6C Rst TrSel Rdr Pch- 



OR 



FL 



RT021 



4-101 4D Gate CPU to Ext Pulse — 
4-14 8D 2540 Mode 



4-100 4A Ext AS Field Decode F 



.7E 



Punch Select Lat ..8D; 4-109 2B; 4-110 4C 



(Not) Punch Select Lat 4-103 5B 



Punch Micro 



..8B Punch Select Lat 
Decode Enter 



4-101 4B Native Rdr Pch Reset -T 
.4B Pch Cycle Time 375-450 



OR 



FL 



..9 A Dlta Pch Scan Lat 

4-101 4A Time 300-375 — 4- 
Punch Micro Lat 



OR 



Punch Shift Adv 

T— Shift Advance Pch Lat 



4-101 4B Native Pdr Pch Reset — i 



4-101 7D Diagnostic Rst Pch Advance — 
..3B Punch Cycle 



..6E (Not) Pch Clutch Tap Inlk 
4-101 4A Time300-375 



Pch Clutch 



4-107 2E Pch CI Lst Not NPRO" 
4-103 7B (Not) Rdr Sel orTrap- 
4-101 4A Time 15Q-225 -J 



4-107 (Not) Pch CI Lat Not NPRO- 

4-101 4B Native Rdr Pch Reset — 



OR 



FL 



Pch Clutch Lat 



4-107 5E 
•Pch CI Req- 



Pch Trap Inlk 



2540 Pch Trap Request- 

4-101 4A Time 375-450 

4-101 4A Time 375-450- 



FL 



4-110 7E EOR Rd 2 or Pch Chk 
4-1107B EOR Rd 1 or PFR ( 



OR 



4-101 4A Time 375-450 
End of Byte Record 



OR 



OR 



FL 



- (Not) Shift Advance Pch Lat ..2B 



RT021 



..3B Punch Cycle 

4-101 4A Time 375-450- 



OR 



.7B Punch Select Lat 



(Not) Pch Clutch Trap Inlk, ..4D 



RU018 



RU018 



Punch Trap 



..5C Deocde Enter 

4-101 6C Rst Tr Sel Rdr Pch- 



OR 



FL 



OR — Pch Sel or Trap 4-102 3E 



2540 Pch Trap Request 4-23 2A 



N) 
O 
rO 
Q1 

Tl 

m 



CD 
C» 



D ▼ 



co 

CQ 

-^ 
CD 

3 



o 

CD 



CO 
CD 

Q. 
CD 

-I 

TJ 

c 

a ► 

c 



> 

Q. 



DO 

03 
CQ 



4-1 10 8D (Not) Block Pch Advance 

4-108 9C Shift Advance Pch Lat 

4-100 4A Time 000-075 



4-1 10 8C (Not) Block Rdr Advance 
4-103 7C Reader Shift Adv Lat 



4-108 9A Delta Pch Scan Lat 
4-108 8B Punch Select Lat — 
4-101 4A Time 450-525 



4-1 03 7 A (Block Advance)^ 

4-103 6B Reader Select Lat 

4-103 3B (Not) Read Cycle 

4-101 4A Time 375-450 



4-101 4B Integrated Rdr-Pch Reset 



OR 



70 ns 



-Advance AR- 



SS 



-Advance AR SS- 



RU016 



RT016 



Note: Reset Address Reg signal resets 
the units and tens A,B, and C 
off and D,E on. 



OR 



Reset Address Reg- 



RT015, 16, 21 



Address Registers Advance 



Adv SS 



Adr Ten 



A 

. B 
Units. 

Adr c 

Reg 

D 

E 



A 

Units 6 
Adr c 
Reg 

D 



+ 1 



+ 1 



6 T 7 

4-103 4B Read Cycle Time 375-450- 



y 



P-R Units Adr Reg Check 



A check is made that 
only 2 latches are on 
at one time. There 
should always be 2 
latches on. 



-(Error )- 



4-102 2B 

Units Read Adr Reg Error 

..7C Tens Read Adv Reg Error 



RT029 



Reader Address 

— Reader Address Check 
4-43 8B 



4-101 4B Integrated Rdr Pch Reset 



IorI FL 

-rrnr— I M 

h Reset — ■ 



RU071 



RT029 
4-108 4B Pch Cycle Time 375-450- 



Units Punch Adr Reg Error ..8C; 4-105 4B 



RT029 



4-43 8B 



■(Units). 



■ C — 



RT 



-(Advance Tens) 



2540 



Units- Tens Decode 

The address is decode and sel- 
ects the required storage pos- 
ition for the reader and/or 
punch brush. The decode is 
also used to select the correct 
punch magnet. 



y 
y 



y 
y 



(Tens) 



'4-43 8A 



DE = 
AD= 1 
AE = 2 
BE = 3 
AB = 4 
AC = 5 
BO = 6 
BD = 7 
CD = 8 
CE =9 



4-103 4B Read Cycle Time 375-450 



P-R Tens Adr Reg Check 



A check is made that 
only 21 latches are on 
at one time. There should 
always be 2 latches on. 



■(Error) 



-Tens Read Adr Reg Error ..8A; 4-102 2B 



RT031 



.8A Units Punch Adr Reg Error 
-Tens Punch Adr Reg Error 



RT031 



4-108 4B Pch Cycle- 



Time 375-450 



4-105 4B 



JORl FL 



— Punch Address Check 
4-43 8A 



RU071 



RT031 



O 
CO 



o 



05 
00 



o ▼ 



CO 



r 



2540 

Rd 1 Row Bit Odd Latch - 
Rd 1 Row Bit Even Latch- 
(Not) 51 Col Feed Ctrl — 



J3 
Q. 



Tl 

Q_ 

ro 

-u 
o 

=r 

O 

zr 

7T 
CO 



ID 
CD 



4-108 3B Punch Cycle 



PFR Row Bit Odd Latch 
PFR Row Bit Even Latch 



4-108 3B Punch Cycle" 



2540 



Rd2 Row Bit Odd Latch ■ 
Rd2 Row Bit Even Latch- 
(Not) 51 Col Feed Ctrl — 



OR 



OR 



OR 



Pch Chk Row Bit Odd Latch - 
Pch Chk Row Bit Even Latch- 



OR 



z\ 



.8D RP Shift Adv 



4-101 4A Time 225-300 









70 ns 




A 




SS 




5-300 





RP Shift Advances SS — ] 
..6D 



Rd1 Row Bit. 

4-103 3B Read Cycle. 

PFR Rd Row Bit- 



OR 



RU016 



PFR-Rdl Shift Gate 



RT016 



4-103 9C 
4-101 5C 
4-103 7C 
4-101 4A 
4-103 4B 
4-103 6B 
4-103 7A 
4-101 4A 
4-108 9C 
4- 101 5D 
4-108 6C 
4-101 4A 



Reader Micro Shift Lat 

(Not) Diagnostic Single Cycle — 

Reader Shift Adv Lat 

Time 450-525 

(Not) Read Cycle 

Reader Select Lat 

(Block Advance) 

Time 375-450 



Shift Advance Pch Latch ■ 
(Not) RP Diagnostic Lat- 

Punch Micro Lat 

Time 450-525 



Delta Pch Scan Lat 

Punch Select Lat 

Diagnsotic Reset Shift- 



4-108 9 A 
4-108 7B 
4-101 8D 
4-101 4B Interegrated Rdr Pch Reset 



Rd1-PFR 
Shift Register 



OR 



Reset R-P Shift Reg 
. ..6E; 4-111 5B 




Note: Position 8 is reset on, all others off; 
therefore the EOR position turns on by the 
eigth advance pulse. This signals that the shift 
register is full. 



(Not) Col 8 Rd1-PFR Data In 
(Not) Col 7 Rd1-PFR Data In 
(Not) Col 6 Rd1-PFR Data In 

(Not) Col 5 Rd1-PFR Data In 
(Not) Col 4 Rd1-PFR Data In 
(Not) Col 3 Rdl-PFR Data In 
(Not) Col 2 Rd1-PFR Data In 
(Not) Col 1 Rd1-PFR Data In 
EOR Rd1 or PFR 



4-43 7D (RP-1) 
Output line is active 
when the bit latch is off. 



4-102 2A. 7D; 4-105 3C;4-108 6D 



7E EOR Rd2or Pch Chk- 



OR 



This OR is shown each place it is used 
(4-103 6D; 4-108 7D) 

End of Byte Record 



4-103 7A (Block Advance)- 



RT015, 16,21 



4-103 6B Reader Select 



— 4-109 2A 



RT015 



(Not) Block Rdr Advance 

4-103 7C Reader Shift Adv Lat - 
Shift Advance Pch Lat 



4-1 08 9 A Delta Pch Scan Lat — 
4-108 9C Shift Advance Pch Lat — 



"& 



(Not) Block Pch Advance 



OR 



RP Shift Adv ..5A 



RT015 

4-109 2 A 
4-111 2A 



RT021 



.6A RP Shift Advance SS 



Rd2 Row Bit 

4-103 3B Read Cycle. 



•Pch Chk Row Bit- 



OR 



RT016 



Pch-Chk Rd2 Shift Gate 



Rd2-Pch Chk 
Shift Register 



5C Reset R-P Shift Reg- 




(Not) Col 8 Rd2-Pch-Chk Data In 

(Not) Col 7 Rd2-Pch-Chk Data In 

(Not) Col 6 Rd2-Pch-Chk Data In 

(Not) Col 5 Rd2-Pch-Chk Data In 

(Not) Col 4 Rd2-Pch-Chk Data In 

(Not) Col 3 Rd2-Pch-CH Data In 

(Not) Col 2 Rd2-Pch-Chk Data In 

(Not) Col 1 Rd2-Pch-Chk Data In 

EOR Rd2 or Pch Chk ..7C; 4-102 2A; 4-105 3C 

(Active) 



4-437C (RP-2) 
Output line is active 
when the bit latch is off. 



RU038-041 



D5 

to 



-a 
c 

Z3 
O 

^~ 
O 

CD 
O 

o 

Q. 

CD 

CO 



3D 
CD 

cp 

3D 
Q. 

O 



3 



H 



CO 



4-108 9C Shift Advance Pch Laf, 



'4-110 7D (Not) Block Pch Advance - 
4-14 8D 2540 Mode 



4-100 4A Ext AS Field Decode F ■ 

4-100 4D Gate CPU to Ext Pulse ■ 
4-101 5D R-P Diagnostic Lat 



4-14 8D 2540 Mode 

4-100 4A Ext AS Field Decode F- 
4-100 4C Word Type Set Pulse ■ 



A — Pch Advance R-P Shift — 
RT021 4-101 4A Time 000-075- 



Pch Advance Decode SS- 



A 
RU017 

OR 
RU017 



Punch Decode 
Shift Register 





SS 





-Decode Enter SS - 



RU017 RU017 



4-100 4A Ext Bus Out 0-7 ■^■XMBH 

Note: The bits from the image storage are the 
inverse condition of punching . 

4-110 5C Reset R-P Shift Reg 



Ctrl P Equals K Set 

4-100 4A K Low Bit 1 
RU019 
4-107 5A (Not) Punch Command In 



PFR Restart Gate 



tik— i 



7 V 

V 
V 
'V 
V 

2.^2 

\ x ' 

De 
code 



(8- Decode) 
RU043-046 



*Nofe: The decode position is reset off; all other positions are set on or off by the bit condition of the 
Ext Bus Out. If bit position 1 is on, the decode latch is turned off on the next advance and the Punch 
Decode signal is inactive. 



4-101 4A Time 225-525- 
4-108 3B Punch Cycle — 



(Not) 
PL257- 



— Punch Decode — 

■101 5C Diagnostic Single Cycle- 

4-101 5D R-P Diagnostic Lat- 

Punch Restart Gate- 



- Punch Decode 4-43 4E 



Pch Feed Stop- 

Pch Chk Dly- 
(Not) Pch Feed Stop 



ed Stop I A l 



Pch Mag 



1 1 > N 

I 



M 
O 
NJ 

an 

-n 
m 



o 

00 




This shows the Shift Register being loaded with 8 bits and recognizing when the register is full (End of Byte 
Record). Also the trap latch and the time for the trap; all 8 bits are transferred in parallel. When trap is 
taken trie Reader Micro Latch turns on, setting conditions for the next 8 bits to be loaded info the registers. 



Punch Transfer 



Punch Scan #1 Lat 



Punch Scan #2 Lat 



Delta Pch Scan Lat 



Punch Select Lat 



Punch Shift Adv Lat 



Punch Cycle 



Reset Address Reg 



Reset RP Shift Reg 



Advance AR 



Pch Advance Decode 



End of Byte Record 



Punch Trap Lat 



Punch Micro Lat 



MDM Page 



4-108 3B 



4-110 6A 



4-110 8C 



4-108 7D 



450 . 525 



450 - 525 



Punch Decode Shift Register Loaded 

The first 8 bits have been loaded into the Punch Decode Shift Register prior to receiving the punch scan pulse. 
One bit is shifted out for each Pch Advance Decode pulse. End of byte record signals the end of 8 bits. 
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4-108 3B Punch Cycle - 

(Even Address) 

4-101 4A Time 150-525 
(150-450) 



4-103 3B Read Cycle 



4-101 4A Time 075-150 



-Pch Read Out Drive 



-Rd Read Out Drive 



Row Bit Reset Even Aux Latch 



2540 



(Not) Rem Stop — 
Punch Run In 



FL 



Die Sta Dly- 

PL 347- 

Throat Dly — 

PRF EOF 



FL 



Power 
On Reset- 

*Pch Clutch Latch - 



OR 



FL 



(Reader) 
End of File 



No 2 Br Dly 

(Not) No 1 Br Dly — 
(Not) No 1 Br Sta- 



FL 



Rdr Runout Reset — 



Rd Feed Stop Latch - 
No 2 Br Dly or Runout 



OR 



Pch Brush CL Delay- 



■4 Bit Modify Pull On 4-43 4E 



■PFR Unit Exception Gate 4-43 4E 



■1400 Unit Exception Gate 4-43 8E 



Unit Exception Gate Reader 4-43 8E 



•Gate Rd Complete 2540 4-43 8E 



Pch Brush CL 4-43 4D 



• T 



o 
o 



NO 
CD 



0) 
CO 



ro 
o 
o 



m 
x 
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6 

c 



4-31 9D LS Data Bus In ?,0-7» 
4-13 (AS Field Decode 0-F) — 

4-12 Ctrl Reg Bits 8-11 

4-12 Ctrl Reg Bits 3,12-14 

4-36 P2 6D Carry Bit 1 

4-1 3 4A Ctrl Word Type 

4-12 (Not) Ctrl Reg Bit 2 

4-11 9D T6 



4-13 4A Ctrl Word Type 0- 

► 4-12 Ctrl Reg Bit 2 

4-11 9D T6 



4-13 4A Ctrl Word Type 3- 

4-12 Ctrl Reg Bit 2 

4-12 Ctrl Reg Bit 12 

4-11 9E T8 



4-13 4A Ctrl Word Type 3- 

4-15 6B KH Decode 7 

12 (Not) Ctrl Reg Bit 2- 

11 9D T7 



RM001 



RM001 



RS031 



4- 
4- 
4-12 5B Prog Mem Word Cycle 

(Not) Ctrl Reg Bit 2 
4-12 < Ctrl Reg Bit 12 

Ctrl Reg Bit 13 



OR 



External Out Interface 



■Ext Bus Out P,0-7 
-(Ext AS Field Decode 0-F) 
-(K Low Bits 0-3) 
-(K High Bits 0-3) 
-Carry Bit 1 

Word Type Reset Pulse 



Word Type Set Pulse 



■Sample AC Into S3 
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U) 


VO 
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to 



4-14 9D 1403 Mode- 



•Gate CPU to Ext. Pulse 



PR052 



RM061 



SL091,SX091-093 



o 

IO 



m 



D 



0) 

CD 

-^ 
0) 

3 

ro 
o 



r+ 
CD 

—f 

o 

o 



03 

Q. 

C0 

i-+ 

03 
r+ 

c 



1403 




£ 



j Energizes K10 
which drops K9 



J 



Gate Interlock YA 131 





Pr Start Key (Pressed) 



Start Key 



4-209 4E Reset Diag Ctrl Lt 



Pr Start Key (Normal) - 
. .5E 1403 Mach Reset - 



OR 



FL 



■Start Latch- 



4-213 5C (Not) Space or Restore Gated 



PR212 



Single 
Cycle Print 



-Single Cycle Print Key (Pressed)- 



Single Cycle Print Key 
-(Released) 



. .7B (Not) Print Ready 
..5E 1403 Mach Reset - 



OR 



FL 



-Single Cycle Prt • 



OR 




PR 231 

K9-1 Note 1 
Chain Intlk ■ 



Start or Single Cycle 4-213 3B 
150 ns 



4-211 8E PLB Parity Check — 

4-211 8D Hammer Check 

4-21 1 6B Coil Protect Check - 
Bypass Sw 



SS 



4-211 5E Prog Sense Reset- 
. .7B (Not) Print Ready 



1403 Attention 



..4C; 4-206 5E; 4-204 5E, 9E 



..4E 1403 Mach Reset 



Print Ready 



PR 212 



Stop Key (Pressed) • 



4-203 4A Print Control 

4-203 4C Single Cycle Mode - 
4-211 9B Coil Protect Check 
4-206 7E Sync Check 



150 ns 



End of Form- 



SS 



I 



Points Closed When 
Out of Forms. (Also 
Shown on Diag. 4-213). I 



PR 231 
4-200 4A K High Bit 0- 



4-200 4B Word Type Set Pulse - 
4-200 4A Ext AS Field Decode D- 
4-14 9D 1403 Mode 



4-203 5A Print Scan- 
..5E 1403 Mach Reset 



PRA Set- 



PR 072 



4-200 4A K High Bit 3—4 



4-200 4B Word Type Reset Pulse. 
4-14 9D 1403 Mode 



4-200 4A Ext AS Field Decode D- 



i 1403 Mach Reset — 



OR 



-4-209 4E> 



- PRA Reset 



PR 072 



4-200 4A K Low Bit 2 

4-1 9C Machine Reset Sw 



OR 



PR 072 



4-213 4B Forms Check 

4-213 4A End of Form Latch- 
Power Off Reset _ 



. .5A (Not) Chain lnlk-(T-Casting Open). 



OR 



FL 



OR 



FL 



PR 152 



Print Ready 4-44 7C 



4-202 6B (Not) Print Req Latch A 



PR231 



. ..3B 
4-213 4C, 5D, 7A 



(Not) Print Ready - 

..5D (Not) Printer Busy 



Initial Ready 



4-202 6A (Not) Print Req Latch 



FL 



PR 231 



PR231 



Print Gate 



OR 



FL 



PR 151 
Printer Busy 



Print Gate 4-203 2A 



4-213 9B (Not) Space Drive. 
4-213 8E (Not) Carriage Busy — 

(Not) Print Gate 

4-11 9C T4 



FL 



4-203 4B (Not) Print Control 
-Printer Busy 



4-213 9A (Not) Dble Triple" 
7B Space BLK DE 

. (Not) Printer Busy 



Device End Set 4-202 5A 
Device End 



FL 



Device End 4-44 7C , 4-209 4B 



OR 



r 



H 

PRT 



CPU 



150 ns 



SS 



Initial Ready SS 
4-202 2A 



PR 231 



PR151 



PR 151 



Note 1: Chain interlock is active when K9 is down. 
(T-Casting closed and locked). 



1403 Mach Reset 
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4-201 9B Initial Ready SS ■ 



Initial 
Ready Req 



FL 



▼ 4 

— Initial Ready 4-44 7C 

-Ready Req Hold 



PR 151 



4-200 4B Word Type Set Pulse. 
4-14 9D 1403 Mode 



4-200 4A K High Bit 1 



4-200 4A Ext AS Field Decode D , 



•PRA Set- 



PR 072 



4-201 7D Device End Set 
Set Print Request 



4-11 9D T8 

4-203 9D Clock 7-0 - 
..4C Diag. Req Gate — 



OR 



PR 152 



4-11 9C T4 
..4D (Not) Diag. Req Gate. 



OR 



Print Request 



PR 073 



4-200 4B Word Type Reset Pulse. 
4_H 9D 1403 Mode 



4-200 4A Ext AS Field Decode D 



4-200 4A K Low Bit 



PRA Set. 



Set Print Queued 



PR 073 



4-200 4A K High Bit 1 — _ 
PR 072 4-201 5E 1403 Mach Reset. 



OR 



FL 



PR 152 



Request Queued 



FL 



PR 152 



4-200 4B Word Type Set Pulse- 
4-14 9D 1 403 Mode 



4-200 4A Ext AS Field Decode F- 



PR072 



..6E 

PRB Set 

4-200 4A K High Bit 3- 



Diag Req Gate 

Diag Req Gate . .5A 



4-200 4A K Low Bit 



4-201 5E 1403 Mach Reset 



OR 



FL 



— -(Not) Diag Req Gate . ,5A 



PR074 
Reset Diag Request Gate 4-213 3C 



4-13 5 A Ctrl Word Type - 

4-12 Ctrl Reg Bit 2 



RM001 



Control Function Set 

4-14 9D 1403 Mode 

4-200 4A Ext AS Field Decode F 
4-11 9C T4 — 



Diag Decode Reset 



PR072 



-Print Req Latch 4-44 7D 



.(Not) Print Req Latch 
4-201 7B 



4-16 8D (Not) S7 Chnl Interrupt Latch 



OR 



A -Print Int Request 
4-40 2 C 



PR152 



4-200 4A K Low Bit 1 



Diag Decode 2 



4-200 4A K Low Bit 2 ■ 



..3C PRB Set 



FL 



(Not) 2 



PR074 



Diag Decode 3 



FL 



(Not) 3- 



PR074 



Diag Decode 4 



4-200 4A K Low Bit 3- 



±33 



Diag Decode Latches 
Reset at T4, Set at T6 



FL 



(Not 4). 



PR 074 



(Not) 2- 
(Not) 3- 
(Not) 4 



— Diag Decode 1 — 



4-205 8D 



PCCTr 128 
PCC Tr 64 
PCC Tr 32 
PCC Tr 16 
PCC Tr 8 
PCC Tr 4 
PCCTr 2 
PCC Tr 1 



4-203 4A Print Control - 
4-203 5A Print Scan - 
4-204 7C PSS Gate - 
4-204 9C Home Gate - 
4-204 7E SS3 



4-209 5B Print Compare Gated- 

4-209 5D Last Scan 

4-206 7E Sync Check 



4-213 9E Carriage Busy- 
4-213 9C Space Drive- 



4-213 8D Skip Drive 



4-212 5C 



4-213 9C Carr Settling 

Carr Brush Reg 8 
Carr Brush Reg 4 
Carr Brush Reg 2 - 
Carr Brush Reg 1 



4-208 4D 



PLC 
PLBC1 
PLB C2 
PLB C3 



4-204 3D MCSMode- 
4-210 8BAddr HD Off 
4-212 2D El Emitter- 



4-212 9D Channel 1 Latch 



Diag Bits to CPU 



X280 2482 

X282 2F00 

X284 5007 
Display 1403 

External F 
Note 



PRD 



X280 2482 
X282 2F40 
X284 5007 

Display 1403 
External F 



Note 



PRD 



X280 2482 
X282 2F20 
X284 5007 
Display 1403 
External F 

Note 



PRD 



X280 2482 
X282 2F10 
X284 5007 
Display 1403 
External F 

Note 



PRD 



T1 


T| 
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O 


C/J 

"CI 


3 
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•h 


to 


O 


■h 


O 


U) 


vO 


en 


*. 


to 




V 




© 



Note: 

To Display the PRD External, 
enter the indicated Microprogram 
routine into the CE Trap Area. 
The contents will be displayed in 
the Byte 1 indicators. 



■Diag Bits 0-7 4-44 8D 



(0-7) PR081-088 



O 

CJ1 



m 



CD 



O 
GO 



D 

Qj' 
CO 

-^ 
03 

3 
f» 
ro 
o 

CO 

O 

o 
o 

CD 

13 
Q. 

O 

o 

r+ 

-^ 

o 

in 



11 



12 



13 



* The input is a CE aid. If home gate is jumpered (back panel), 
the Print Control Latch can only turn on at home gate time. 
Printing will then always startwith the PCC at a value of 01. 



4-204 6E Printer in Sync 

4-21 3 9C (Not) Carr Settling 
4-201 4C Print Gate 



4-204 9C Home Gate (Jumper) * 

4-204 9C Advance PCC 

4-204 7E SS3 • 



4-204 6E (Not) Printer I n Sync- 



Print Control Set 4-209 2C 



Print 
Control 



..7D 



...9D Clock 6-7- 



...5B (Not) Print Scan- 
4-209 5D Last Scan — 



4-21 1 6C Coil Protect Gated . 



OR 



OR 



FL 



Print Control , 

4-204 9D Reset Home Gate 
— 4-201 5C 



CE Panel 

J PR 

^Sync I 



L_°: 



Print Scan 



(Not) Print Control 



PR261 



..7A Clock Control - 
..9D Clock 0-1 



OR 



FL 



■4-201 4C 
4-206 2C, 6C, 7C 



Print Scan- 



Clock Control 



..9D Clock 5-6 

4-21 4A Adr 44,88 or 1 32- 



PR261 



(Not) Print Scan- 
..8C (Not) Osc 
..9D Clock 7-0- 



OR 



FL 



OR 



Scan Clock Run ..5C 



PR412 



PR412 



Clock Control ..4B; 4-205 2B, 5E; 4-209 4C 



(Not) Clock Control 4-204 4B; 4-207 2A; 4-208 3D 
4-205 2A, 4D; 4-206 2C 



.2B; 4-206 6C 

4-200 4B Word Type Reset Pulse- 
4-2004A Ext AS Field Decode F — 
4-1 4 8D 1403 Mode 



4-200 4B Word Type Set Pulse ■ 
4-200 4A Ext AS Field Decode F 
4-1 4 8D 1403 Mode 



Single Cycle 
Clock Run 



PR B Reset 

4-200 4A K High Bit 1 



PRBSet- 



Single Cycle 



4-200 4A K High BitO- 



4-200 4A K High Bit 1 — 
4-1 9C Machine Reset Sw- 



OR 



FL 



4-204 4B, 3D 

(Not) Single Cycle Mode 



Single Cycle Mode 4-201 5B 
4-209 5B 
4-210 8C 
4-204 3D 



..9D Clock 1-2 

4-201 5E 1403 Mach Rst- 



OR 



FL 



PR073 



PR073 



..7A Scan Clock Run 



Clock Run 



OR 



..9D Clock 7-0 



FL 



Print Control 



Clock 6-7 



Clock 7-0 



Clock Control 



2 


Print Scan 


I^^H 


3 


Clock Run 


9 «■ { 


4 


Oscillator Trigger 


__ — _____— i 


5 


Clock 0-1 


_ _ / 


6 


Clock 1-2 


1.39us (6us 14Q3 |\h) \ 


7 


Clock 2-3 


— I 


8 


Clock 3-4 


^^^ / 


9 


Clock 4-5 


^^ mm ) 


10 


Clock 5-6 


^— ) 



■11.1 us (4.8 us. 1403 ND- 




PR073 

720 KC (1403 Model 2 or 7) 



OSC 



PR411 
1 667 KC 



(1403 IM1) 



Osc Trigger 



FF 



PR411 



OSC 



Clock 
11.1 us 



Clock 0-1 
Clock 1-2 
Clock 2-3 
Clock 3-4 
Clock 4-5 
Clock 5-6 
Clock 6-7 
Clock 7-0 



OSC 



OR 



PR411 



-(Not) OSC ..6B 



PR411 

..4A Print Control - 
4-206 8E Sync Check - 

...4B Not Print Ctrl 



Block Resync 



OR 



4-204 6D Set Pr In Sync — 



FL 



PR261 



(Not) Block Res Sync 

4-204 4D MCS Gate Home 
4-204 9C Home Gate SS — 
4-204 4C Set PSS B 



Resync 







TI Tl 






fd o 






c/3 a 






^ 






K) *< 


PCC 


4-204 5E 


*■ (O 



PR261 



o 



rO 
CD 



O 

CO 

~\ 

CD 



ro 
o 

.&. 

-o 

CO 
CO 

Q? 

CO 

co 



8 



1403 




Diff 
Amp 



-Diff Amp- 



Drum 



"X 



cv 



=L. PR262 



15us. Note: The SS extends the drum pulse 

to cover noise which occurs when 
the drum pulse turns off. 



SS 



PR262 



45 



OR 



4-203 4C (Not) Single Cycle Mode 
4-203 7A (Not) Clock Control 



Diag PSS Pulse 



4-200 4B Word Type Reset Pulse 
4-200 4A Ext AS Field Decode F — 
4-14 8D 1403 Mode 



r-T 



PR072 



K Low Bit 0. 
•PRB Reset 



4-200 4A K Low Bit 1 

4-201 5E 1403 Mach Reset 



OR 



FL 



OR 



PR251 



PR074 



PR074 



Drum or Single Cycle 
..7C (Not) PSS Gate 

4-203 8D Osc 

..4C (Not) PSS B 



PSS A 



£ 



..4C PSS B 
4-203 8D Osc — 



OR 



FL 



-4-203 9E, ..9C 



Set PSS B 



PSS B 



1 Oscillator 



2 Drum or Single Cycle 



3 PSS A 



4 PSS B 



5 PSSC 



6 PSS Gate Latch 



7 Set Home Gate SS 



8 Advance PCC 



9 Home Gate SS 



10 Home Gate 



11 Set Pr In Sync 



12 Print Control 



13 SS1 



14 SS2 



15 SS3 



144 90us-*+* 



i % 



■555us (243 us. 1403 N1) 

Home 180us— H- 



(Not) 2 



(Not) 2 



(Not) 5 



350us (160 us. 1403 N1) 



10 



(See Diag 4-203 4A) 



^ 
U- 



(Not) 10 



m o 

&o a 

<t 

to *< 

*■ to 

© t- 

O oj 

*>■ to 



Drum or Single Cycle- 



■(Not) PSS A 



PR251 



riT 

N —I 



FL 



PSS B 

..2C; 4-206 6E 
9 — ..2C, 4 



PR2B1 



4-203 5C (Not) Single Cycle Mode- 



MCS 



1403 



Q Inactive 



U 



MCS Mode 



Closed when using a 
MCS chain 



Oo 



— MCS Emitter- 
1 pulse per chain revolution 
(1403 N1 6pulses per train revoluti 



on) I 



4-205 2B, 4-202 8E 



-Set PSS C- 



4-207 3B; 4-209 3C 



PSS C 



PSS Gate 



FL 



■ 4-202 7B 



,.4C Set PSS 
(160 us. 1403 NT 



..9D (Not) Home Gate 
* — PSS Gate 



. — (Not) PSS Gate ..2C 



PR252 



— (Not) PSS B 
4-203 8D Osc- 



FL 






4-206 6E 
(Not) PSS C 



PR251 



-MCS Mode- 



MCS Emitter 



MCS 
Emitter" 



..9C (Not)™ 
Home Gate 



FL 



r 



PR372 



4-203 8E 
MCS Gate Home 



.9C Home Gate 




Set Pr f— 4-209 2D, 3C; 

4-203 8E 



In Sync 
150 ns 



PR372 



4-206 7E Sync Check — 



4-213 5C Chk Rst or 
Diag Rst 




SS 



PR252 




Set Home Gate SS 



SS Ring Advance 



PR361 



Printer In Sync 



4-201 5A (Not) Chain inlk 

4-201 4E 1403 Mach Reset 

4-206 4A PCC L Reset 

4-203 9E Resync PCC 



OR 



J 



FL 



-Printer In Sync 4-203 2A 




Advance PCC 4-203 2A; 
4-205 2 A; 4-209 4C 



Home Gate SS 4-207 4B, ,.8D; 
4-203 8E 



Home Gate 4-203 2A; 

4-202 9C 

..5D 

(Not) Home Gate ..8C 
..3E 



A H- Reset Home Gate 4-203 5B; 4-209 2C; 
4-206 2C, 6D 



1 


| SS1 


SS 
Ring 2 


| SS2 


* 3 


| SS3 



4 201 5E 1403 Mach Reset- 
4-201 5A (Not) Chain Inlk 



OR 



PR252 



-(Not) Printer In Sync 



PR 365 



* Note: Postion 3 is labeled (Not) SS3 and 
is reset off. When position 3 is off, 
■4-203 2B; 4-205 8B; SS3 iines are active. 

4-206 6E, 7D 




O 



m 



CD 



o 



D T 



CD 
CO 

—s 

a> 

3 



ro 
o 
en 

-a 
O 
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O 
o 

c 

u 



4-203 4A Print Control 
4-204 7E SS3 



86 ns 



OR 



4-204 9C Advance PCC 



PR361 



SS 



PCC Advance by 1 



PR361 



4-203 7A (Not) Clock Control — f 
4-204 7E (Not) SS3 
4-203 5A Print Scan 
4-203 9D Clock 6-7 



OR 



PR361 



OR 



PR361 



PCC Advance 4-206 8D 

..9B PCC Tr 1 
Plus 2 PCC Advance 



Note 1 

•NH 

OR 



86 ns 



SS 



— PCC Advance by 2 



-4-206 6C 



MCS 



Note 1 



4-204 3D MCS Mode 
4-203 7A Clock Ctrl 



~T 



4-206 7A (Not) Length 48- 



OR 



PR 364 



(MCS Advance Gate) 



4-206 6A PCC Length 60 



4-206 9B PCC Update Reset - 



.9BPCCTr2-N- 



■ MCS Advance by 4. 



OR 



PR 364 



PR375 



4-203 9D Clock 2-3 

4-203 9D Clock 4-5 

4-206 6A (Not) PCC Length 80 

4-206 6A (Not) PCC Length 48 



=E 



4-206 6A (Not) PCC Length 16 
4-203 9D Clock 0-1 • 



PR375 



PR375 



MCS Advance by 8 No 1 



4-203 5B (Not) Print Scan — 
4-206 6A (Not) PCC Length 80 
4-206 7A (Not) PCC Length 240 

4-203 9D Clock 6-7 

MCS Advance by 8 No 2 



OR 



PR381 



(MCS Advance Gate). 



4-203 9D Clock 2-3 ■ 
4-203 9D Clock 4-5 



OR 



PR375 



4-206 6 A PCC Length 80- 

..9D PCCTr64 — 
..9E PCCTr 128- 



OR 



4-203 8D (Not) Osc - 

4-203 5B (Not) Print Scan- 

4-203 9D Clock 5-6- 

80-240 Gate 



(80-240) 



PR375 



4-203 7 A (Not) Clock Control — 



FL 



XI 



4-206 6A PCC Length 80 — 
4-203 5B (Not) Print Scan 

..2E 

(80-240 Latch) 



t 



4-203 9D Clock 6-7 — 



OR 



PR375 



PR375 



4-206 6A PCC Length 80 - 

4-203 5B (Not) Print Scan - 

4-203 9D Clock 6-7 — 



4-206 6A 



4-206 9C PCC Update Reset 1 

PCC Length 40- 

PCC Length 60 iq R 

PCC Length 1 20 — 



MCS Reset PCC 8 ..7C 



PR375 



PR375 



4-203 5B (Not) Print Scan — 

4-203 7A Clock Control — 
4-206 6A PCC Length 120 — 



PCC Length 80 



..4D (80-240 Latch) 



A —I N| 



PR375 



(Not) Length 80 Gate 4-206 8E 



Note 1 : On SPD we get an advance when 
the PCC trigger turns off. 



86ns 



SS 



PCC Advance by 4- 



PR 364 



4-204 7A Clock Control 

Plus 8 Advance 

..9B PCCTr 4 - 



■N- 



OR 



PR364 



..3E MCS Reset PCC 8 ■ 
4-206 9D PCC Reset 4 



OR 



PR 382 



■MCS Advance by 16 
..9C PCC Tr 8 — 



■N- 



OR 



PR364 



MCS Advance by 32 ■ 
..9D PCCTM6 



■N- 



OR 



PR 364 



-MCS Advance by 128 
•9D PCC Tr 64 



-N- 



OR 



PR 364 



MCS 



PR375 



4-204 6E (Not) Printer In Sync ■ 



86 ns 



SS 



PR 364 



Print Char 
Counter 



4-206 9D PCC Reset 4 -, 
1 — PCC Advance by 8 — i 



PCC Reset 8 



86 ns 



SS 



PCC Advance by 16 



PR 364 



4-206 9E PCC Reset 16 and 32 
86 ns 



SS 



PR 364 



86 ns 



PCC Advance by 32 



.9D PCCTr32-N 



SS 



PCC Advance by 1 28 



PR 364 



4-206 9E PCC Reset 64 and 1 28 



FF 



(1) 



FF 



(2) 



- PCC Tr 1 



- (Not) PCC Tr 1 
PCC Tr 2 



(Not) PCC Tr 2 
h PCCTr 4 



FF 



(4) 



FF 



(8) 



FF 



(16) 



FF 
(32) 



FF 
(64) 



FF 



(128) 



(Not) PCC Tr 4 
- PCC Tr 8 



(Not) PCC Tr 8 
PCCTr 16 



(Not) PCCTr 16 
■ PCC Tr 32 



- (Not) PCC Tr 32 

- PCC Tr 64 



- (Not) PCC Tr 64 
PCCTr 128 



-(Not) PCCTr 128 



1-128 
PR 362,363 
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ZT 
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r-+ 




CD 




-\ 




CD 




3 




Q. 




TJ 




O 




O 




33 




CD 




$ 



4-200 4D Gate CPU to Ext Pulse - 

4-200 4A Ext AS Field Decode 9- 

4-14 8D 1403 Mode ■ 



4-200 4A Ext Bus Out Bits 2-7 ■ 



4-15 6B KH Decode 7- 

4-13 5A Ctrl Word Type 3- 

4-12 (Not) Ctrl Reg Bit 2 - 

4-14 8D 1403 Mode - 

MCS 



PR371 



•Untimed CPU to Ext- 



PR071 



4-200 4A Ext AS Field Decode 9- 
4-11 9C T4- 



PCCL Reset 



Setting for the PCC 
Length Counter is in 
the CSL deck. 



4-204 5E 



TO 



TO. 




PCC Length 120" 
PCC Length 80 - 
PCC Length 60 - 
PCC Length 48 - 
PCC Length 40 " 
PCC Length 16 - 




(Not 120)- 
(Not 80) - 
(Not 60)- 
(Not 48) - 
(Not 40)- 
(Not 16)- 



PCC Length 
"240 ..4C 



Readout LS 


P3n 


B Reg Set 


T3HH 


Ext Bus Out (Word Type 3) 


BZZ^^^^^^^M 


PCCL Reset 


T4m 


Gate CPU to Ext Pulse 


T7m 



W 


o 




3 


s> 


H< 


*». 


K) 


o 


*>■ 


o 


(Lk> 


VO 


Cfl 


^ 


K> 




vo 



(PCC Length Ctr) ..4C,3D 



MCS 



4-203 9D < 



4-203 5A Print Scan_ 

4-203 7B (Not) Clock Control ■ 

4-203 4A Print Control . 

4-204 9D Reset Home Gate- 



OR 



.7 A PCC Length 240- 



-(End-1). 



.6A(PCC Length Counter) — 



PR381 



Note: At MCS home time, only a 1 value is 

accepted for any length . A Sync Check 
will be caused by any other value in the 
PCC. 



PR373,381 



..6A (PCC Length Ctr) - 
4-205 (PCC Ctr 1-128)- 



With the PCC length 
counter set as indicated, 
the PCC decode must be 
one of the numbers indicated 
If not, the printer is out 
of sync . 



MCS/PR1 Sync Gate Control 



PCCL 
Settinc 



16 



40 



48 



60 



80 



120 



240 



If PCC Decode Is 



l,9,17,25,or 33 



1,49, 37, 25, or 13 



1,49, 17, 65, or 33 



1,49, 97, 25, or 73 



1,49,97, 145, or 193 



MCS/PR1 End Control 



PCCL 
Setting 



16 



16 



40 



40 



48 



48 



60 



60 



60 



80 



120 



120 



240 



240 



PCC 
Decode 



15 



16 



39 



40 



47 



48 



59 



60 



64 



79 



80 



119 



120 



239 



240 



(End-1) 



Active 



Active 



Active 



Active 



Acti 



Active 



Active 



PR372, 381 



-PCC Correct - 



SS3- 



4-204 7E^ (Not) SSI 

(Not) SS2 - 



Clock 0-1- 
Clock 2-3- 
Clock 4-5- 
Clock 6-7 



OR 



r 



-PCC Clock End 



.6D 



N -•— 



(Not) PCC Clock End 
.70 



PR262 



4-203 8D Osc ■ 
.8C PCC End Latch- 



4-203 5B (Not) Print Scan 



4-203 9D Clock 7-0- 

4-203 7A Clock Control- 

4-203 5A Print Scan ■ 



OR 



— PCC Update Reset 
4-205 3E,4B; . . 8E 



PR382 



-PCC End 



4-204 5A Print Scan- 

4-203 7B (Not) Clock Control - 

4-205 3B (Not) Plus 2 PCC Advance- 



..8B PCC Clock End 

4-203 7A Clock Control — — 
4-204 9D Reset Home Gate 



OR 



PCC End Latch 



PR382 



• (Not) PCC End 



n 



150ns 



4-203 7A Clock Control -N- SS 



4-203 8D (Not) Osc — 

4-203 7A Clock Control - 

.7B (Not) PCC Clock End- 

-Clock Ctrl SS 

4-209 5D 



OR 



FL 



PR382 



♦-PCC End Latch ..9B 



PR382 



4-203 7B (Not) Clock Control — 

4-205 3A PCC Advance — 

4-204 6E (Not) Printer In Sync- 



OR 



PR382 



PR382 



PR382 



PR382 



I Sync Check ' 
I 
1403 I 



4-204 6C PSS C 
4-204 4C PSS B 
(Sync Check) - 



4-204 9D Home Gate- 



Sync Check 



PR381 



4-204 6E (Not) Printer In Sync- 
4-201 5A (Not) Chain Inlk 



OR 



FL 



G 



PCC Reset 4 4-205 7C, 8C 



..9B PCC Update Reset- 



OR 



PR382 



■PCC Reset 64 and 128 4-205 7E 



-Sync Check 4-201 5B, 4-203 9E 
4-202 7C, 4-204 4D 



4-205 3E (Not) Length 80 Gate- 



A -PCC Reset 16 and 32 4-205 7D 



PR382 



PR382 
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3 
86ns 



4-203 5B Print Scan. 
4-203 9D Clock 0-1. 

4-203 7B (Not) Clock 

Control 



Reset Data Reg — SS 

PR451 PR451 

4-200 4D Gate CPU to Ext Pulse 



-PL BAR Advance. 



86ns 



4-200 4A Ext AS Field Decode F. 



4-14 8D 1403 Mode. 



— PLBAR Set Gate- 



-N- SS 



-PLBAR Set Sample ■ 



PR072 



4-13 5A Ctrl Word Type 3. 

4-15 6B KH Decode 7 

4-12 (Not) Ctrl Reg Bit 2- 



PR451 
4-200 4A Ext Bus Out Bits 0-7 



PR071 



-Untimed CPU to Ext 



4-200 4A Ext AS Field Decode F ■ 
4-11 9C T4 



r 



4-209 2D 



-Reset PLBAR- 



PR071 



4-201 4E 1403 Mach Reset 

4-204 9C (Not) Home Gate SS" 

4-203 4A Print Control 

4-204 5C Set PSS C 

4-204 7E SS3 



OR 



+ 1 



1 

2 

4 

Adr 8 

16 

32 

64 

128 



PLB 



Reg 1 






■(PLBAR Tr 1-128) . .8D 4-210 2A, 5D, 4-44 7A 



(1-128) 
PR452, 453 



4-13 5A Ctrl Word Type 0- 
4-12 Ctrl Reg Bit 2 



PR451 



-Control Function Set- 



RM001 



4-11 9C T4- 



4-200 4A Ext AS Field Decode D- 

4-200 4A K High Bit 2 

4-14 8D 1403 Mode 



-(Set Read Ctrl) 4-208 2E 
Read Control 



4-11 9C T4- 



FL 



■ Read Control 



PR 071 



4-203 9D Clock 5-6- 
4-203 5A Print Scan ■ 



-4-211 7B,3B, 6B 



4-203 9D Clock 1-2 
4-203 9D Clock 2-3 

4-203 5A Print Scan 




PR412 



■Scan Write Time — i 



4-203 9D Clock 4-5- 



X-SS. 

Y-SS. 

Clock 1-2. 

250ns 



Scan Set Strobe- 



OR 



SS 



PR261 



OR 



-Time Read 



(1403N1) 



4-15 6B KH Decode 7 

4-13 5A Ctrl Word Type 3 — 
4-12 (Not) Ctrl Reg Bit 2_ 
4-14 8D 1403 Mode 



PR 071 



4-200 4A Ext AS Field Decode B- 
4-35 PI 3C Gaite 1 External to AB- 
4-14 8D 1403 Mode 1 



OR 



4-11 9E T8 — f 



Write Control 



N — > 4-201 4E 1403 Mach Reset' 



OR 



FL 



OR 



PR412 



Time Write 



4-210 8A 
4-208 3A 
4-209 2B 
4-210 6B 



PR412 



-4-21 1 6E 



PR071 



PLB Read- 
Write Control 



■X Read Driver Control 4-208 4E 
-X Read Gate Control 4-208 8A 
■X Write Driver Control 4-208 8A 
-X Write Gate Control 4-208 4E 
-Y Read Driver Control 4-208 8E 
■Y Read Gate Control 4-208 6A 
■Y Write Driver Control 4-208 6A 
■Y Write Gate Control 4-208 8E 



PR551 



Read Data to CPU/V/rite Data from CPU ■■=Read or Write 88885 =Write Only 


Cycle 


Write PLBAR 


Set Read Ctrl 


Dummy 


Read/Write 
Data 


Dummy 


Time P 


2. 4 6 8 


1 3 5 7 9 


2 4 6 8 


13 5 7 9 


2 4 6 8 


PLBAR Reset 


— 










PLBAR Set 












Data Reg Reset 




— 




S5S 




Data Reg Set 








55* 




Read Control 
















Write Control 














_ 


Parity Sample 












Word Type 3 


Word Type 


Word Type X 


Word Type 3 


Word Type X 



Note: The PLBAR is set during PLB loading so print line character 1 is in buffer position 1 , 

character 2 in position 45, character 3 in position 89, character 4 in position 2. This 
allows the PLBAR advance by + 1 during printing. PLBAR 1, hammer 1; PLBAR 2, 
hammer 4; PLBAR 3, hammer 7; etc . 



250ns 



150ns 



'1390 ns (600ns 1403N1) 



150 ns 



SS 



Strobe Sample- 



AR 



-Strobe SA 



PR261 



PR 551 



.6B (PLBAR 8-128)i 



PLBAR Modified 



*must be active 
must be inactive 



16 32 64 128 



' PLBAR 16 Mod 4-208 8E 

• PLBAR 32 Mod 4-208 8E 

-PLBAR 64 Mod 4-208 5E 
PLBAR 128 Mod 4-208 5E 



Tl 


T1 


w 


g 


C/3 


3 


to 


*< 


*> 


K> 


o 


*. 


o 


U) 


VO 


Ol 


*>. 


NJ 



PR456 





• 


J^ 


O 


rO 


CD 


O 


CQ 


00 


CD 




3 


rO 


4*» 


a 


ro 


CO 


o 




CXI 



DO 

D 

CO 



ID 
CD 
CQ 



CO 

=3 



3 
CD 

DO 

C 



2 ▼ 3 

4-200 4A Ext Bus Out 0-7 WM A j— MCS FF Set PLC . .2C 
PR372 



4-207 6E X Write Driver Control 
4-207 6E X Read Gate Control 
4-207 5A PLBAR Tr 1,2 




Inhibit 



4-207 5D Time Write 



PLB 1-128, P 



Note: When the bit latch is off or the write 
PLC, Cd, C2, or C3 line is inactive, 
that bit inhibit line is active. 



4-209 8C 
4-209 8D 
4-209 8D 
4-209 8E 



Write PLC 
Write PLB CI 
Write PLB C2 
Write PLB C3 




4-207 6E Y Write Driver Control 
4-207 6E Y Read Gate Conlrol 
4-207 5B PLBAR Tr 4,8 




PLBY Wr Dr-Rd Gt 


X 

Wr 


Y 

Rd 


PLBAR 


4 


8 


* 










* 




* 





* 







* 


* 




* 


* 




* 










* 


* 







* 





* 




* 


* 


* 



Y Write 0,4,8,12 

Y Write 1,5,9,13 

Y Write 2,6,10 — 

Y Write 3,7,11 — 

Y Read 0,4,8,12 

Y Read 1,5,9,13 

YRead 2,6,10 

YRead 3,7,11 



PR521 



PR53 1-532 



PLBX Wr Dr-Rd Gt 



PLBAR 



1 



— 1>- X Write Driver 0,4,8- 
X Write Driver 1,5,9 — 
X Write Driver 2,6,10- 
X Write Driver 3,7,11- 

X Read Gate 0,4,8 

X Read Gate 1,5 9 

— KJ- X Read Gate 2,6,10 — 
X Read Gate 3,7,11 — 



PR521 



.9C Sense P, 128-1 



4-200 4D Gate CPU to Ext Pulse — 
4-200 4A Ext AS Field Decode B 
4-14 8D 1403 Mode 



4-200 4A Ext Bus Out Bits P,0-7«X| 
- PLB Bus Out Sample 1 



OR 
9 



PR072 



4-210 8D Mod 7 Force PLC 
..9D Sense PLC 



..3AMCS FF Set PLC' 

4-200 4A 
(Not) Ext Bus Out 0-7 * 

4-203 5B Print Scant- 



OR 



OR 



PR 575 



PLC Set 

(Ext Bus Out = 00or FF) 



.9D Sense CI 
.9D Sense C2 
.9D Sense C3 



1 


1 

PLB 2 

Data 4 






Reg 8 
16 




32 




64 


128 


128 


P 


P 




PLC 




CI 




C2 




C3 



■(PLB 1-128) 



4-44 8B 
4-209 2A 



PC 



4-209 4B 

■ 4-202 9E 

4-211 7B 



■i PR571-573 



PR055 



4-203 7B (Not) Clock Control . — | A 
4-203 9D Clock 0-1 , 



PR 451 



4-207 5C (Set Read Ctrl) t- 
4-13 5A Ctrl Word Type 3i 

4-15 6B KH Decode 7 , 

4-12 (Not) Ctrl Reg Bit 2 
4-11 9C T4 



4-200 4A Ext AS Field Decode B' 



OR ■ PLB Data Reg Reset 



PR071 



4-207 6E X Read Driver Control 
4-207 6E X Write Gate Control ■ 
4-207 9E PLBAR 64, 128 Mod 





PLBXRdDr-WrGt 






X 

Wr 


X 
Rd 


PLBAR 






64 


128 




* 


















* 




* 

















* 







* 










* 




















* 


* 













* 





* 












PR5 


12 








Sense 1 — 
Sense 2 - 
Sense 4 — 
Sense 8 — 
Sense 16 - 
Sense 32 — 
Sense 64 — 
Sense 128 
Sense P — 



Sense PLC 

Sense CI 

Sense C2 

Sense C3 



X — 

X- 

i 

*- 

X- 

i 

X- 

k- 

I 
X- 

1 

X- 

i 

X- 

I 

-X- 

X. 

I 

X- 



4-207 9C Strobe SA — ' 



X Lines 0,1,2,3 
X Lines 4,5,6,7 
X Lines 8,9,10,11 



4-207 6E Y Reader Driver Control - 
4-207 6E Y Write Gate Control - 
4-207 9D PLBAR 16,32 Mod — 



W 9 



to k; 
■£- to 

6 t> 

o U) 
*>■ to 

6 



.3C 



.3D 
.4D 
.4D 
•4D 



PR522 



03 
CO 

-\ 
0) 

3 



rO 
O 
CO 



TJ 



O 

O 



■o 

03 



4-208 4C (PLB Data Reg 1-128)- 



Print Compare 



The setting of the PLB Data 
register is compared to the 
setting in the Print character 
counter . If the two settings 
are equal, the Print Compare 
4-205 9D (PCC 1-128)— line is active . 



PR581 



• Print Compare 



4-210 9B Adr HD Off — 2 
r PLC 3 



4-208 4D 



4-208 4D (Not) PLC 
4-203 5A Print Scan — 
.5D (Not) Last Scan — 



J 



PLBC1 — 4 
PLBC2 — 5 
LPLBC3— 6 
-Print Compare Gated — 7 



. .5D Last Scan- 



4-206 7E PCC Length 16 — 
4-210 71 Mod 7 Force AH DO- 



OR 



4-203 5A Print Scan -> — 9 

4-203 4C Single Cycle Mode-10 

..5D Last Scan-lV 

..7C CI Not PLC C2-12 



. .6A (Not) Comp On Prev Scan - 
. .5B (Not) Print Compare Gated. 

. .8C (Not) Write PLC 

4-207 5D Time Write 

, .7C (Not) CI Not PLC C2- 



PR591 



12 



-I- Cor 



.2B 



No Comp- 
I — PLC 



Comp On Prev Scan 1 

HF No Comp 2 



A 



y 



— Comp No HF- 



- Comp PLC On- 



- HF PLC On 

— Regen CI — 
Regen C2 — 
Regen C3 — 



-3- 

-4- 

-5 ■ 

-6- 

-7 

-8' 

9 

10 



y 
y 



Print Compare Gated- 1 1 
J — CI Not PLC C2 12- 



y 
y 

y y 
y 



Remember No PLC 



PR591 



4-204 7E SS3 - 
4-204 9D Reset Home Gate 



FL 



.5E 



Note 1 



4-203 4A 

Print Control Set 



PR262 

. .6D Enable Last Scan Lat 
4-203 7A Clock Control 



Delai 



N 



4-203 5B (Not) Print Scan — 
♦-(Not) Speed Limit Delay- 

L ..5E 4-204 7ES S3 

PR262 4-203 9D Clock 7-0- 

4-204 9C Advance PCC 

4-204 6D Set Pr In Sync 

4-204 5C (Not) Set PSS C— 

. .5C (Not) MCS Block 2 Homes 

. .6D (Not) Enable Last Scan Lat 1 



4-207 4B Reset PLBAR- 
4-204 6D Set Pr In Sync 



Remember 
Last Home 



4-203 4B (Not) Print Control 



FL 



OR 



MCS 



•3E PRA Set- 



Block 2 Homes 



4-200 4A K Low Bit 2 

4-201 4E 1403 Mach Reset 
4-201 7D Dev End 




PR375 



-(Not) MCS Block 
I 2 Homes • -4D 



Last Scan 




PR262 



■ Last Scan 4-202 8C; 4-212 2C, . . 4B 
4-203 2B 
4-212 2D 



-(Not) Last Scan . .4B 



PR262 



© 



10 



© 



2© 



12 



— Write PLC 4-208 3B; . .2B 





Check Plane Operation (1403 Models 2 or 7) 

NO ERROR 

• PLBC1, PLBC2 

Set with Print Compare Gated (11) 

Not Regenerated (8 and 9) 

PLC 

• Set On Next Scan (1) 

• Regenerated (4) 

ERROR CONDITIONS 

• Set PLBC1, PLBC2, PLBC3 

(Lines 2, 3, 5, 6 or 7) 

• Regenerate (Lines 8, 9, 10) 

• PLC will slso be set for all errors. 
The PLC, in addition to some check 
plane bit, indicates an error . 



Check Plane Operation (1403 Model Nl) 

Print compare gated sets only CI . The next time the same position 
is addressed, CI Not PLC C2 sets CI and C2. When the position is 
addressed for the third time, CI Not PLC C2 (compare on previous) 
sets PLC and clears CI and C2 . 



-Write PLB CI 4-208 3B 



-Write PLB C2 4-208 3B 



A — CI Not PLC C2 ..4B, 2B; 4-210 6B 



PR595 



-Write PLB C3 4-208 3B 



4-200 4B Word Type Set Pulse 

4-200 4A Ext AS Field Decode D — 
4-14 8D 1403 Mode — 



Diagnostic Control 



ro 
o 



m 
O 

fo 

CD 



ro 
o 

CD 



PR072 

4-200 4A K Low Bit 3 
4-201 4E 1403 Mach Reset 

4-200 4A K Low Bit 3- 

4-201 3E PRA Reset 




— Diag Control Latch 4-211 7A, 5C 



PR591 

| | Regen 
* Active 
(/) Normal Turn On For Compare 



PR073 
-Reset Diag Control Latch 4-201 5A 



Note 1: The microdiagnostics are used to adjust the 
delay to give a maximum speed of 750 LPM 
for 1403 Model 2 and 1419 LPM for the 
1403 Model Nl. 

Note 2: Turned on only for 1403 Models 2 or 7. 

Note 3: The enable last scan latch is used for the 

1403 Model Nl to delay the last scan for one 
additional scan after the last position has 
compared . This allows the hammer driver 
to stay on for two scans for 1403 Model Nl 

operation . 



Enable Last 
Scan (Note 3) 



4-206 6D Clock Ctrl SS 
4-204 7E SS3 
.3B (Not) Remember No PLC 

. .2C (Not) Speed Limit Delay 




Enable Last Scan Lat . .2B; 4-212 2D 
(Not) Enable Last Scan Lat . .2C 



PR595 



T1 


T\ 


W 


3 


CO 

«1 


3 


K> 


-< 


*>• 


N> 


O 


*■ 


o 


W 


vo 


l/i 


+>. 


to 



-IS* 


D 


rO 


CO 


—A 


CO 


O 


-1 
co 




3 


rO 


4*. 


O 


rO 


CD 


^^ 




O 




I 




CO 




3 




3 




CD 




-^ 
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CD 
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CO 
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—1 




X 



▼ 2 

4-207 6BPLBAR 1-128 



16 



32 



64 



128 



PR456 



■ Adr 44, 88, or 132 4-203 6A 





Hammer Addressing 
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8 


16 


32 


64 


128 
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(V 


<0- 
0-' 


X7) 
/16 


PR 
) PR 


6U, 
621, 


612 
622 







y 



y y. 



Hammer Driver Selection Matrix 


Sub 

Scan 

Used 


Y 
\ 


X- 









1 


2 


3 


4 


5 


6 


7 







1 


4 


7 


10 


13 


16 


19 


Sub 

Scan 

1 


1 


22 


25 


28 


31 


34 


37 


40 


43 


2 


46 


49 


52 


55 


58 


61 


64 


67 


3 


70 


73 


76 


79 


82 


85 


88 


91 


4 


94 


97 


100 


103 


106 


109 


112 


115 


5 


118 


121 


124 


127 


130 


2 


5 


8 


Sub 

Scan 

2 


6 


11 


14 


17 


20 


23 


26 


29 


32 


7 


35 


38 


41 


44 


47 


50 


53 


56 


8 


59 


62 


65 


68 


71 


74 


77 


80 


9 


83 


86 


89 


92 


95 


98 


101 


104 


10 


107 


110 


113 


116 


119 


122 


125 


128 


11 


131 


3 


6 


9 


12 


15 


18 


21 


Sub 

Scan 

3 


12 


24 


27 


30 


33 


36 


39 


42 


45 


13 


48 


51 


54 


57 


60 


63 


66 


69 


14 


72 


75 


78 


81 


84 


87 


90 


93 


15 


96 


99 


102 


105 


108 


111 


114 


117 


16 


120 


123 


126 


129 


132 









PR 651-672 



4-209 5B Print Compare Gated — j I 

A I — HD Compare 1 

4-207 5D Time Write— j J 

PR625 



^ — (Select 



Note: HD Compare has 
several lines- 

1 - Odd HD 1-55 

2 - Even HD 2-56 

3- Odd HD 57-111 

4- Even HD 58-112 

5- Odd/Even HD 113-132 



T1 


T1 


W 


O 


*1 


S3 


N> 


*< 


4». 


K) 


© 


4*. 


O 


U> 


V£> 


1ft 


*>■ 


S) 



HD X (Note 1) 



(Select HDX) 



— p3TT 




PR65 1-672 



OR 



. .8D Mod 7 Force AHDO — I 
Reset 



— (Addr HD X Off) 4-209 5A 
4-211 7B 



4-207 5D Time Write- 

4-209 5B (Not) Print Compare Gated ■ 

4-209 7C (Not) CI Not PLC C2" 



4-203 4B (Not) Print Control - 
4-211 9B Coil Protect Check - 
4-203 5C Single Cycle Mode- 



Resets Selected HD 



■(Adr HDX Reset). 



OR 



Resets All HD 



-HD Reset - 



OR 



PR625 



Note 1: 

For 1403 models 2 or 7, the hammer 

driver is on for one print scan . 

For 1403 Nl, the Hammer driver is on for 

two print scans . 



Note: Reset has several Lines- 

1 - Odd HD 1-55 

2 - Even HD 2-56 

3- Odd HD 57-111 

4- Even HD 58-112 

5- Odd/Even HD 113-132 



4-207 6B 



4-204 8E 



PLBAR 1 — 1 
PLBAR2 -2 
PLBAR 4 -3 
PLBAR 8 —4 
PLBAR 16—5 
PLBAR 32 — 6 
PLBAR 64— 7 

PLBAR 128-8 

SSI 9 

SS2 10 



Model 7 
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/ 

Clock 1-2 



4-209 3B 



Mod 7 Force PLC . . 8B; 4-208 2D 



O 
rO 

an 

Tl 

m 



D 



CO 
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03* 
CO 

3 
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ro 
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3 
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CD 
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■3 
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H.D. Fuses 




100 ohm 
r— AAA/V 



TJ^ 



**- 



Current Sense 
Reed Relay 



HJ-J1 



+60 v 



Current Limit Switch (S4) 
(shown in normal position) 



Check Reed N/0 



Block Check 



4-209 5B Print Compare Gated 
4-207 5D Scan Write Time 
150ns 




Coil Protect 


N/C. 


Check 


Bypass 


N/0. 



o — 6 o-o- 

YA141 

VST 
O D — •- I 



4-209 5E Diag Cntrl Latch - 
(Not) Current Sense Reed Closed 
4-201 9 A 



OR 



When S3 is on (N/O) Coil 
Protect is blocked. 



YA141 



Coil Protect Chk Bypass Sw 

4-207 5D Scan Write Time - 

4-208 4D PLC 



PR 692 



3.5 ms 



(Not) Power Off Reset 



A _ 



SS 



PR691 



1.5 ms 



-jnL ►- SS — [nL ► 



PR691 



4-210 9B (Not) Addr HD Off ■ 



150ns 



r SS 



-(Not) Block Check - 
■Sample Check Reed ■ 



PR691 




4-209 5E Diag Cntrl Latch. 



OR 



OR 



.6B Coil Protect Chk Bypass Sw 
4-210 9B (Not) Addr HD Off 
4-207 5D Scan Write Time 
, 4-209 7A Comp on Prev Scan 



PR692 



YA141 



Note 1 



N/C O 
N/0 



K24 



s* 



■ Current Sense- 
Reed Closed 



..9B Coil Protect Check 

(Not) Current Limited 



2ms 



5 ms 



— \n — a — ss — N rf~ ss 



PR691 



PR691 



•Allow Coil Protect Set 



4-213 3D Check Reset 



A I — Coil Protect Check Gated 4-210 8C; 4-203 2B 

4-203 9D Clock 4-5 



Hammer Check 



SS 


D 


3.5 ms 


















ss 


E 






1 .5 ms 


















ss 


F 




1 






■ 




ss 


G 








■ 




■ 



Note 1 

K24 is operated by an auxiliary contact on the S4 current 
limit switch to block a coil protect check when the switch 
is open and the current is limited. 



/ i\io uomp 

V HF No Comp — 

< Comp No HF 

I Comp PLC On — 
' HF PLC On 



OR — ' 



4-201 4E 1403 Mach Reset 
4-21 3 4C Chk Rst or Diag Rst — 



4-200 4A K High Bit 



When both SS (D) and SS (E) are off, (Not) power off reset starts 
SS (D). When SS (D) times out,SS (E) and SS (F) start. When SS (E) 
times out, SS (G) starts. If the current sense reed relay point is closed 
(indication of current passing through the check reed relay) during this 
150ns (SSF) pulse, and S4 is on, SS (K) starts. When SS (K) times out, 
SS (L) starts and should another sample check reed pulse find the check 
reed relay point closed again (5 ms later) the Coil Protect latch is set 

Current flow could be due to turning a HD on due to print compare. 
If this is the case, the block check latch is set preventing the check. 
The block check latch is reset after every sample. 

Coil protect is also set when an individual HD cannot be reset during 
print scans. This error can be bypassed with S3 (6B). 



4-200 4B Word Type Reset Pulse - 
4-200 4A Ext AS Field Decode D - 
4-1 4 8D 1 403 Mode 



PRA Reset ■ 



OR 



PR591 



Sense Latch Reset 




Hammer Check 
4-44 7C; 4-201 8A 




PR072 



4-201 8 A 

4-207 5E 



Write Ctrl- 



4-1 1 9C 



Prog Sense Reset 4-201 7A 
(From PO-PLB Parity Wrong — 

4-203 9D Clock 3-4 -4 
PLB Parity Sample- 



OR 



PR071 



♦— 4-212 8E; 4-202 4E 

PLB Parity 
Check 

|-»- PLB Parity Check— i 
L 4-44 7 C, 4-201 8A 




Note: A Coil Protect 
Check energizes the 
Print Check light and 
energizes a relay which 
drops K5. This opens 
the +60 volts to the 
hammer drivers. 



Print 
Check 



Note 1 

With current limited coil protect checks can 

occur while in a print operation, but hammers do not 

fire and print ready is not dropped. The +60 volt line 

is limited by a 100 ohm resistor. This allows checking 

for the failing position while printing. 



PR595 
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CO 
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(Slow Brush 1-12) 
(Stop Brush 1-12) 




Slow Brush X 



FL 



12 



(Slow Brush Latch 1-12) 



■d-8,Not 1-8) 



(1-12) PR711.712 



4-213 6E Restore Set 
4-213 6D Space Set 



OR 



PR732 



4-200 4C Gate to Ext Pulse 
4-14 9D 1403 Mode 



4-200 4A Ext AS Field Decode D 



Carr Ctrl Req Set 

4-200 4A Ext Bus Out Bits 0-4 I 



4-1 5 6B KH Decode 7 

4-13 5 A Ctrl Word Type 3 

4-12 8A Ctrl Reg Bit 2 

4-14 9D 1403 Mode 



4-200 4A Ext AS Field Decode D - 
4-119CT4 



PR071 



SKIP 
Carr 1 
Ctrl 2 
Reg 4 



..5E Carriage Reset 



Prog Carr Reset • 



OR 



Slow Speed Compare 



The slow brush latches 
are compared to the 
setting of the Carr. Ctrl. 
Reg. If the slow brush 
latch is on for the setting 
of the Carr. Ctrl. Reg. 
an equal condition exists. 



Slow Speed 



-n 
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c/> 




Hf 
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-t^ 
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Stacker Rate- 



OR 



Limiter (Note 1) 
4-213 9C Space Drive 



FL 



(Not) Slow Speed Latch 4-213 8D 



PR713 



PR713 



■Carr Ctrl Reg. 



• y ■ — (1-8,Not 1-8) — 



(1-8) PR732 
(Skip) PR735 
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..6E Carr Brush Reg Set 






Stop Brush 1 ..8D 
Stop Brush 1 , 3, 5, 7, 9, or 1 1 - 
Stop Brush 2, 3, 6, 7, 10, or 11. 
Stop Brush 4, 5, 6, 7, 12 



Stop Brush 8, 9, 1 0, 1 1 , or 1 2 
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Skip Compare 



The setting of the Carr 
Brush Reg is compared 
to the setting of the Carr. 
Ctrl. Reg. When the two 
registers have an equal 
setting an equal condi- 
tion exists. 
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..6E,..7D 



— Skip - 
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PR723 



Skip Compare 4-213 7C 
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I mmed Skip Compare ..3D ..4E 



4-213 5B Forms Check 
..3C Carriage Start 
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..2D E1 Emitter 
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..8C; 4-202 8E; 4-213 8 A 
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4-209 SD Last Scan 

4-11 9C T4 

4-213 5D Space or Restore Gated — 
..9B (Not) I mmed Skip Comp 
4-213 5C (Not) Forms Check 
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4-209 6E Enable Last Scan Lat 

4-209 5D Last Scan 
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4-21 3 9C (Not) Carr Settling 
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Carr Start 
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-Carr Brush Reg Reset 
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Carr Start Dlyd 
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OR — Early Carr Reset ..4E 
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.3C Carriage Start 



4-213 5C (Not) Forms Check 



■ Carriage Go 4-213 6A, 6B, 6C 
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..4C Stop Brush 1 
4-213 9B Space Drive 



..9B Immed Skip Compare - 
4-1 1 9C T4 



4-21 3 9C Space Drive. 
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..9C Early Carr Reset 



4-201 4E 1403Mach Reset - 
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A 1 " 

V-8- 



PR741 



PR741 



Note 1: The stacker rate limiter is present only for the 1403 N1. Its purpose is 
to determine that the carriage has been in high speed for such a length 
of time that 8 inches of paper has accumulated ahead of the stacker 
drive. The slow speed latch is set and the remainder of the skip is done 
in slow speed allowing the accumulated paper to be stacked. 
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OR 



..2A Stop Brush 9 

..5B (Not) Carr Ctrl Reg Skip. 

(Not Space Restore Gated) — 

4-21 3 5D 



— Carr Brush Reg Set..3C 
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..2A Stop Brush 12 

PR731 
4-21 16D Sense Latch Reset 



—Channel 1 Latch 4-202 8E 
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-Channel 9 4-44 8C 
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End of Form 



Contact is open when 
paper is in machine. 

Forms Check 

1 



carriageI 

STOP 



sun 



Form Check Sws 
(Transferred with paper 
in machine) 



Brush 
Intlk 



"T7 Carr Brush 

* A Block Unlatched 
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*" r~ Line Select 

. — A „ 



Knob Not 
Detented 



Shift 
Intlk 



CHECK 
RESET 



SPACE 



RESTORE 



4-212 5B Carriage Ctrl Reg Skip : 
4-212 5B Carr Ctrl Reg n (Skip 1-8; Not Skip 1-8)- 



Block DE Latch 



End of Forms 



4-212 2A Stop Brush 1 

..9B Space Drive 

End of Forms 



4-201 6 A 

Start or Single Cycle — 



4-201 4E 1403 Mach Reset - 
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FL 



End of Forms Latch 4-201 5B 
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.Forms Chk (open) or Carr Stop (Pressed) - 
-Carriage Intlk (Brush Intlk or Shift Intlk) ■ 



Forms Check 



4-412 2A Stop Br 12- 
4-412 2A Stop Br 9- 
4-412 2A Stop Br 1 - 
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4-201 4E 1403 Mach Reset - 
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OR 



FL 



4-201 5B 
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..6E 



-4-204 5E; 4-211 8C 



Check Reset (Pressed) 
- Space Key (Pressed)- 



OR |— Chk Reset or Diag Reset 4-21 1 5D; 4-204 5E 

Space or Restore 

Gated 4-212 2D 
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(Not) Print Ready 



(Space) 
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..9B (Not) Space Drive- 
Space Key (Released) — 



4-201 4E 1403 Mach Reset- 
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(Not) Dble Triple Space 
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(Not) Space or Restore Gated - 
(Not) Forms Check 



4-21 2 9A (Not) Slow Speed Latch- 



•4-202 8D,6A, 6C 
— Skip Drive 
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PR741 



Space Set 
4-212 4B 



PR741 



Restore Key Latch 

4-201 7B (Not) Print Ready- 
..4C (Not) Forms Check 



■4-212 4B 
Restore Set 
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4-200 4A (Ext Bus Out Bits 6 and 7)- 

4-200 4D Gate CPU to Ext Pulse 

4-200 4A Ext AS Field Decode D 
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..3A, 3D, 3E 
4-212 2E,7B,8A; 
■4-202 8D; 4-201 6C; 4-212 
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Carr Settling 4-203 2A; 
4-21 3 3D; 
4-202 8D 
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LS Stop 



LS Start 



HS Start 
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Set Carr Busy 
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4-21 2 5E Carriage Reset • 
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Carriage Busy 4-21 2 3C, 8C; 4-202 8C 



(Not) Carriage Busy 4-201 6C 
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4-341 6B Chain End or NTO Rst 



Phase A Set 



FL 



FA 109 



Phase A Rst 



FL 



FA109 



WR Phase A 
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FL 



FA109 



Diag Phase A 



4-355 4D Word Type Gate Ext Addr 3 
4-323 4C Ctrl Reg Bit 12 



..9C Delayed Clock 

4-341 6B Chained or NTO Rst 
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4-31 3 9B Counter Decode 2- 



4-303 7B Bit Ring 7— — 
4-319 8B (Not) Erase Op. 
..9A Write Phase A 



FA225 



4-325 3C Condition WR Addr Mark 
4-307 5C Write Gate 



4-355 5E Diagnostic Mode 

r- Gate On WR AM 4-333 2E 
WR Adr Mark Time 



£p-7 



FA225 



4-31 3 9 A Counter Decode 0- 
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4-325 9A Serial WR Data 
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Write Phase A ..6D, 5B 



WR AM Time 4-339 4C; 4-325 2B 
Write Clock Bits 4-345 4E 



File Write Data 4-351 6C 



Write Data Bits 4-345 6C 



4-351 7A File Read Data. 
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Read Clk 
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Read Data 



FL 



4-303 5C Read Gate 



RD Phase 



FA111 



FA111 



4-333 4E Search Address Mark- 



OR 



FL 



FA111 



4-355 4D Word Type And Gate Ext Adr 3 — 
4-323 4C Ctrl Reg Bit 3 



FA111 



. SEP Data Bit 4-323 6C 

■ 60ns Clock Time Out 4-333 2A 

- Clock Time Out 4-333 4A 
Read Delay Control 
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FL 
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Phase A 4-333 3C 



..9A Write Phase A 

4-303 8C Write Clock Gate 
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Bit Ring Advance 4-303 4A; 4-333 5D 
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FA112 
4-341 6B Chain End Or NTO Rst 
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4-307 9E Erase To Index 

4-331 4A (Not) Conditioned Index- 
..4E Set Brinh-Rst Wr Clk 
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4-333 3D Read Or Search Op ■ 
4-305 5C Pre Record Zone 1 - 
4-305 9A F irst Go 



4-333 8B Addr Mark Restart 
4-333 9E Addr Mark Detect - 



OR 



FA115 



4-333 7C Gen Or Ch End Or Index. 



4-333 6A Skewed Data 

4-333 4E Search Address Mark 

4-333 4E (Not) Search Addr Mark- 
4-333 9A Sync Detect Gate 



4-319 8E ROOp. 



4-307 9B Clock Thru K+D- 



4-305 9B (Not) Home Addr Field 
4-319 9C HA Op 



4-333 3D Read Or Search Op ■ 



4-331 5C Head Cond 

4-319 9D (Not) HA or RO Op 



4-341 6B Chain End Or NTO Rst 

4-331 5A 400 NS I ndex 

4-333 3D Read Or Search Op 

4-305 5D Cyclic Code Zone 3 



4-313 9A Counter 000 
,.7B Bit Ring 7 



4-301 9C Delayed Clock- 



4-301 9A Write Phase A ■ 
..8C Write Clock Gate — 
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4-302 9C Delayed Clock 

4-333 6A Skewed Data 

4-301 7C Bit Ring Advance- 
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4-331 5A 400NS Index 
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4-333 9A (Not) Sync Detect Gate 
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4-355 8E Diag Read Gate 
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Read Gate 4-331 3D; 4-339 2B; 4-323 6E; 4-315 2E; 4-31 1 2D 



4 — Read Gate (Lch) 4-349 7 A 



4-305 5C (Not) Pre Record Zone 1- 
4-331 5A Delta 400NS Index 



FA143 
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Write Clock Gate 
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4-305 5C Pre Record Zone 1 - 
4-333 3D Read Or Search Op - 



FA143 



Cnt 000 Br 7 D Clock 4-333 2D 



4-341 6B Chain End Or NTO Rst . 
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4-319 5E Write Mode 

4-319 9C HA Op 

4-335 5B Go Latch 

4-307 9E Erase to Index 
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Inhibit Z Ring Adv Gt Rst 4-333 7C 



"TTLrEhTU. 



4-331 5A Delta 400ns Index 



..5E Post Record Zone 4 



FA125 
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..9D Data Field 

4-307 5C Write Gate 
..6C Ring Advance — 



FA123 



Set ZA+HA 4-339 2C 
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4-331 4A Conditioned Index 



FA123 



lJ B- J 



4-331 4A (Not) Conditioned Index 

4-31 1 6B (Not) Sampled KL Reg VG Count 
..5A Inter Record Gap Zone A 



FA123 



4-307 5C Write Gate 
..9D Data Field 



-Eh 



FA123 

4-341 6B Chain End or Nto Rst 
..9A First GO or Ring Adv 



..5E Post Record Zone 4 

4-307 9E (Not) Erase to Index 

4-333 4D Rd or Srch Not HAor RD. 
4-335 5A Cold Start Latch 



4-311 6B Sampled KL Reg or VG Cnt - 

..5A Inter Record Gap Zone A 

4-331 4A (Not) Conditioned Index 

..5B Variable Gap Zone B 
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.5C Pre Record Zone 1 



4-333 9A Sync Detect Gate 
4-319 5D Write Op 



4-355 5 E Diagnostic Mode — 
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Variable 
Gap Zone B 
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FF 
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4-305 9C Key Field 

4-319 9C (Not) Count or Key Op 

4-319 9C Key Op 

4-305 9B Count Field 

4-319 9B (Not) Count Op 

4-319 9D Data Op 

4-31 1 6B Sampled Kl Reg or VG Cnt 

4-319 5E Write Mode 

4-319 9C HA Op 

4-319 8E ROOp 

4-305 9B Home Address Field 

4-305 9D Data Field 

4-319 9D Write CKD Op 



4-333 3D Read or Search Op • 
4-327 6E Status Modifier 



4-319 5B Search Op 

4-319 9C Count or Key Op- 
4-319 8E (Not) Scan Op — 



4-305 5E Post Record Zone 4 
4-303 9B Bit Ring 7 Clock 
4-31 3 9A Counter 000 
..9E (Not) Erase To Index 
4-313 8E Counter Decode 9 
4-303 7B Bit Ring 5 




4-305 9B (Not) Home Address Field 

4-335 5A Go Pulse 

4-319 8E (Not) R0 Op 



4-305 9B Home Address F ield - 
4-3 1 3 9 A Co u nter 000 
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4-331 5A 400 NS Index 
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4-305 5E Post Record Zone 4 
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4-341 6B Chain End or NTO Rst 
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4-305 9C Key Field 

4-305 9 D Data Field 

4-319 5C Decrement Counter 

4-305 5D Record Zone 2 

4-305 5E Post Record Zone 4 

4-313 9 A Counter 000 

4-305 9D Data Field 

4-341 6B Chain End Or NTO Rst 



4 T 

4-303 9A Bit Ring Clock 



4-31 3 4B Gate KL + VG Counts 

4-303 7B Bit Ring 6 

4-305 5A (Not) Inter Record Gap Zone A 

4-305 5B Variable Gap Zone B 

4-31 3 9A Counter 000 

4-333 7E Chain End Or NTO Or Index 



4-305 9B Count Field 

4-305 5D Record Zone 2 

4-303 7B Bit Ring 
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4-31 3 8C Counter Decode 3 
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4-319 8B Space Count Op 
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4-319 8B (Not) Space Count Op 

4-313 9A Counter 000 

4-31 3 9A (Not) Counter 000 

4-3 1 3 9 B Cou nter Decode 2 

FA346 
4-31 3 8B Counter Decode 1 4 
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4-305 5D Record Zone 2 
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4-305 9D Data Field 

4-305 5C Pre Record Zone 1 



4-305 9C Key Field 



..9A Counter 000 

4-305 9C Count Field — 

4-305 5A Inter Record Gap Zone A 

4-31 1 6B (Not) Samp KL Reg or VG Cnt 



OR 
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4-31 19C Forced Count Bits 1 - 161 



4-311 6D DL Reg 1 - 128 
4-311 6C KL + GAP Count 1 - 1281 



Counter Set Assembler 



16 

1 

128 



128 



•Gate KL + VG Counts 4-311 2B 



FA338 - FA339 



FA339 



4-303 9C Bit Ring 7 Delta Clock- 
..9A (Not) Counter Decode — 



FA345 



4-3037B BitRing6 

4-331 5B Stand Index 

4-305 5B Advance Zone Ring GT 



4-341 6B Chain End or NTO Rst 
4-3037B BitRing4 



OR 



SS 



FA341 



FA341 



128 



Decrement Counter 4-311 2A 



Note 1 

Lngth 
Count- 
er Lo 



4-305 3E Advance Zone Ring GT- 
4-331 5B Stand Index 



OR 



OR 



iCounter 1-128 



'128 



Counter Reset 4-339 6B 



Rst 

FA341 

FA342 



FA 652 



FA 652 



.9 A Counter 000 



4-303 7B (Not) Bit Ring 7 



..9A Counter 000 

4-305 5C Pre Record Zone 1 
4-305 9D Data Field 



L N- 



FA342 



4-305 9D Data Field 



SS 



4-305 5D Record Zone 2 



A 



OR 



4-303 7B Bit RingO - 

4-333 7D AM 2 

4-333 7 E (Not) AM 3- 



16 



_22_ 



64 



128 



16 



32 



m. 



128 



FA 344 



256 



FA342 FA342 



Note 1 : The field length counters, both the high and low portions, 
are entered in complement bv gating the inverted entry 
signals. The counters are then advanced to a count of all 1 's 
when the remainder is zero. All output deocdes gate with 
the complement output value. 



4-3239B Write Buffer 1 - 128 
4-31 15E Set DL Reg HI 



128 



., ADV 



Note 1 

Data 

Lngth 

Hi 

and 

Count. 

er Hi 



4-31 15E DL Reg Hi + Low Rst 



256 



ICounter 256- 32 K 



J 



512 



1024 



2048 



4K 



8K 



16K 



32 K 



32 K 



Rst 

FA343 
FA347 



L@-2 



— TnT- 4 



4^r 



4^ 



8-N 



— 9" 



FA344 



-10 



"\ 



FA 344 



1 - 

9 — 
1 — 

10 



OR 



Counter Decode ..3C 

Counter 
Byte 000 



FA344 



A | FF 

FA345 



Counter 000 ..6D, 2B, 3D 



On output gated 



4-303 7B Bit Ring 1 

4-333 9C AM1 Not AM2 or Chain End 



2 
9 
2 

10 

1 

4 

5 

7 

2 

4 

5 

7 

1 

3 

6 • 
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2 

3 ■ 

6 - 

7 - 

1 

4 

6 

7 

2 

4 

6 

7 

1 

3 

5 

7 

2 • 

3 

5 



OR 



FA 344 



-Counter Decode 1 



FA344 



FA344 



FA344 



FA344 



-Counter Decode 2 



-Counter Decode 3 



-Counter Decode 4 



Counter Decode 5 



-Counter Decode 6 



Counter Decode 7 



-Counter Decode 8 



■Counter Decode 9 



■Counter Decode 10 and 8 



> 



See Note 1 
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4-323 4C Ctr Reg Bit 13 — 

4-321 8D Gt Ext Addr D — 

4-323 4C Word Type Set - 

4-323 4E CPU Det File Err 

4-323 4E Count Gone To Zero 



OR 



CCW Cnt 



FA582 



4-303 9B Bit Ring 7 Clock- 
..6B End Op + Delta DC - 



4-31 3 9A (Not) Counter 000 

4-341 6B Post Record Zone 4 — 
4-342 6B Chain End or NTO Rst 



OR 



FL 



FA582 



CCW Cnt 4-337 7B 



4-321 4C (Not) SLI Bit Lch 
4-307 9B (Not) Clock Thru K + D — 



6D (Not) Unit Excpt Share Req BL 



4-319 8B Space Count Op ■ 
..6E Unit Exception 



"CCW Zero Rst 4-321 2E 
D CCW Equal 



4-313 8B Counter Decode 1 ■ 



FL 



FA582 



FA582 



4-305 5D Cyclic Code Zone 3- 
D CCW Equal 



OR 



-& 



4-31 3 9A Counter Decode 

4-305 5 D Cyclic Code Zone 3! 

4-331 4A (Not) Conditioned Index 

4-335 6E End Op Gate 



4-323 4E Count Gone To Zero 
4-319 5D ReadTgr 



FA582 



4-319 8B Space Count 



4-335 6E End Op Gt 



4-321 4E Delta Data Chain Tr- 



4-319 5B Search Op 
4-303 7B Bit Ring 2 



4-335 5A Go Pulse 

4-341 6B Chain End or NTO Rst 



OR 



Short Search 



OR Q- 



4-303 7B Bit Ring 2 - 
4-319 5E Write Mode- 



4-335 5A Go Pulse' 

4-341 6B Chain End or NTO Rst- 



End Op+ Delta DC ..2B 



OR 



FL 



"Short Search 4-327 5E 
4-353 6B 



4-305 5D Record Zone 2 

4-31 9-5B Search Op- 
4-319 8B Count Op 



FA582 



4-31 3 9A (Not) Counter 000 ■ 
4-313 8B Counter Decode 1 - 



FA591 



-Decode 1 Not Counter 4-337 2C 



4-305 9C Count Field 

4-305 5D Record Zone 2 - 
4-303 9A Bit Ring OCIock- 



DL Equal Zero 



4-301 9C Delayed Clock 

4-305 9C Count Field 



4-325 9A Serialized Data Tr- 
4-307 5C Write Gate 



4-323 9C Compare Read Data. 
4-303 5C Read Gate 



OR 




OR 



4-31 3 8C Counter Decode 3 
4-303 7B Bit Ring 1 



FA 582 



H^K 



4-31 3 9A Counter Decode 0' 



OR 



— Wr Length Rec Not SLI 4-335 8B; 4-353 5D 



FA581 



Wrong Length 
Record 



FA582 



OR 



FF 



.Wrong Length Record 



FA581 



Last Byte Gate 



~foR 



FA582 



4-305 5E Post Record Zone 4 

Sampled KL Reg or VG Cnt 4-31 1 6B ■ 



FA591 



FA591 



4-305 9D Data Field 

4-305 5E Post Record Zone 4 

4-319 8A (Not) Test Unit Exception- 

4-341 6B Chain End or NTO Rst 



OR 



FA591 

4-305 9D Data Field 



_ A ■ 



FF 



FA591 



FA591 



4-303 9B Bit Ring 7 Clock 

4-305 5D Cyclic Code Zone 3 
4-31 3 9A Counter 000- 



n 



A | — Unit Excpt Share Req Bl 

4-337 6B? 4-27 5B, ..6A 4-305 8B HA Field 

4-319 5A Multi-Track Op — 

4-305 5C Pre Record Zone 1 



FA591 



4-315 8A Test Unit Exception - 



Unit Exception 4-335 8B; 

4-345 7D ..5 A 



FA591 



4-31 9 8C HA Op 

4-319 8E R0 Op — 

4-333 3D Read or Search Op- 



OR 



-0 



Head Comp 



FA592 



FA592 



4-341 6B Chain End or NTO Rst — 
4-321 8E Set Ext Addr B- 



OR 



FL 



Comp HD Trap 4-335 6C 



FA592 
-Head Comp 4-335 8B; 4-325 5B; 4-323 6E, 4-46 



FA592 



FA591 



FA592 
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4-323 4A Bus Out 



4-323 4A Bus Out 1 
4-323 4A Bus Out 2 

4-323 4A Bus Out 3 



4-323 4A Bus Out 4 



4-323 4A Bus Out 5 



4-323 4A Bus Out 6 



4-341 6D Force Read Mode 
4-323 4A Bus Out 7 



4-321 8E Set Ext Addr F 



4-321 5A (Not) Data Chain L — 



M-T 



PH 



Multi-Track Op 



FA413 



Srch Hi 



Srch Eq 



PH 



FA413 



Key 



PH 



FA413 



Read 



PH 



FA413 



PH 



FA413 



OR 



FA413 



Count 



PH 



FA413 



Data 



PH 



FA413 



OR 



-Search Hi Op 
-Search Op — 



-Search Equal Op 



Count Tgr 



Key Tgr - 



Data Tgr 

.Read Ph 
Read Tgr- 



N 



4 IN 



1_. 



Write 



PH 



FA413 
..8E (Not) Space Count Op — 



FA413 



-Write Op - 

-Write Tgr 
Write Ph - 



• Write Mode 
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^10 

\ 12 



4^ 
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\14- 
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\ 4 



H3- 



Lg_ 



-10- 



Lg_,, 
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-13- 



.14. 
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14 
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FA412 








FA412 













\14- 

v 12 . 



\-11- 

\_10. 
V,7. 



-10- 

-9 

-6 



-3 
-10 



FA412 



FA412 



FA412 



FA412 



FA412 



HnU- 



"■■» 



FA412 



FA412 



Test Unit Exception 4-315 3E, 5E 



Read Op 



Space Count Op ..3E 



■Erase Op 



OR 



• Count Op 



FA412 



OR 



FA412 



OR 



FA412 



OR 



FA412 



OR 



Count or Key Op 



FA412 
— Key Op 



OR 



— Cor K or D Op 



FA412 



HA Op 



Data Op 



Write Ckd Op 



FA 412 
HA or ROOp 



ROOp 



Scan Op 
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..8C Set Ext Addr D - 
4-323 4A Bus Out 



4-335 9B (Not) Unusual Conditions 



4-323 4A Bus Out 1 



4-323 4A Bus Out 2 



^ad 



4-323 4A Bus Out 3- 



Data Chain 

t T L il FF 

LEbcL 



FA431 



Command 

ahain 
_ 



FA431 



SLI Bit 



FL 



FA431 



Skip Data 



43_u 



4-319 5E Write Ph 



_£aT~fT" 



FA431 



4-319 5E Write Mode 

4-319 8B Space Count Op 



4-323 4D 231 1 Disk Mode 



Data Chain Lch 4-335 6C; 4-319 2E; 4-314 5A; 4-46 

4-323 4D Gate CPU to Ext Pulse 



FA431 



FA431 



. Cmd + Data Chn 
No Unus Cond 4-46 



Cmd Chain Cond 4-335 7E; 
4-46 



FA431 



CMD Chain Lch 4-335 5C; 4-351 5E 



■ SLI Bit Latch 4-315 7A; 4-46 



OR 



CPU Write Mode 4-12 7A 



FA431 



Delta Data Chain 



.4A Data Chain Lch 



FF 



Lft 



4-31 5 4B CCW Zero Rst 



4-341 6B Chain End Or NTO Rst- 



OR 



Delta Data Chain TR 4-315 4C 



FA541 



FA541 



FA501 <► 



4-323 4B AS Field Decode 5 



4-323 4B AS Field Decode 1 



4-323 4B AS Field Decode 7- 



4-323 4B AS Field Decode 3 



4-323 4B AS Field Decode 8 



4-323 4B AS Field Decode D 



4-323 4B AS Field Decode 9 



4-323 4B AS Field Decode E 



4-323 4B AS Field Decode B 



4-323 4B AS Field Decode F 



FA501 



FA501 



FA501 



FA501 



FA501 



FA501 



FA501 



FA501 <► 



FA501 



FA501 



Set Ext Addr 5 



Set Ext Addr 1 



■ Gt Ext Addr 1 



FA501 



Set Ext Addr 7 



-Set Ext Addr 3 



Gt Ext Addr 3 



FA501 



■ Set Ext Addr 8 



-Set Ext Addr D ..2A 



-Gt Ext Addr D 



^5D1 



■ Set Ext Addr 9 



Set Ext Addr E 



■Gt Ext Addr E 



FA501 



Set Ext Addr B 



-Set Ext Addr F 



A 
F'ABtf 



-Gt Ext Addr F 
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4-31 9D LS Data Bus In P, 0-7 ^ 



4-13 AS Field Decode 0-F 



4-12 Ctrl Reg Bit 3, 8-14- 

4-12 (Not) Ctrl Reg Bit 2 
4-11 T6 



4-1 3 4A Ctrl Word Type 



4-11 T6 
4-12 Ctrl Reg Bit 2 



Prog Mem Word Move Ext 
4-14 MODE Reg Bit 0-7- 



4-14 1401 Mode 



4-1 4 9D 2311 Disk Mode 



4-37 4C Count Gone to Zero 
4-10 P2 CPU Det File Err , 
4-1 9C Mach Rst Sw 



RM001 



RM001 1 



External Out 
I nterf ace 






Bus Out 
Bus Out 1 
Bus Out 2 
Bus Out 3 
Bus Out 4 
Bus Out 5 
Bus Out 6 
Bus Out 7 



ASF 
ASF 
ASF 
ASF 
ASF 
ASF 
ASF 
ASF 
ASF 
ASF 



eld Decode 1 
eld Decode 3 
eld Decode 5 
eld Decode 7 
eld Decode 8 
eld Decode 9 
eld Decode B 
eld Decode D 
eld Decode E 
eld Decode F 



4-32 1-6X 



Ctrl Reg Bit 3 
Ctrl Reg Bit 8 
Ctrl Reg Bit 9 
Ctrl Reg Bit 10 
Ctrl Reg Bit 11 
Ctrl Reg Bit 12 
Ctrl Reg Bit 13 
Ctrl Reg Bit 14 

Word Type Set Pulse 

Word Type Reset Pulse 

Prog Mem Word Move Ext 

MODE Reg Bit 
MODE Reg Bit 1 

1401 Mode 

231 1 Disk Mode 

Count Gone to Zero 

CPU Det File Err 
Mach Rst Sw 



SL091,SX091-093 



4-355 5E Diagnostic Mode 
4-355 4C Set Ext Addr 3 
4-337 9E File Share Accepted 



4-31 9-5E Write Mode 



4-319 8B Soace Count Op 



4-325 9C Xfer Wr Buff to Rd Buff 
4-341 6B Chain End or NTO Rst 

4-301 7C Bit Ring Advance 




Write Buffer 1 - 128 



Reset Write Buffer 4-327 2C 



4-301 4D Sep Data Bit 



4-301 9D Clock 
4-341 6B Chain End or NTO Rst 



4-31 5 9E Head Comp 

4-319 5B Search Op 

4-305 5D Record Zone 2 

4-333 9A Sync Detect Gate 

4-319 8B (Not) Space Count Op 

4-303 5C Read Gate 

4-319 5B Search Op 

4-337 4D (Not) Zone 2 Cnt 5 thru 8 

4-313 8B (Not) Counter Decode 3 

4-305 8C Count Field 



4-31 3 9C (Not) Counter Decode 4 

4-305 5D Record Zone 2 

4-31 3 9 A Counter 000 

4-315 9E Head Comp 

4-31 3 8B (Not) Counter Decode 1 



Standard Rd Data 4-333 5B 



Compare Read Data 



00 



FA592 
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CO 
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C71 



00 



2 ▼ 

o> 

CQ 

— i 

Q> 

3 

CO 
CJI 



DO 
CD 

Q. 

CO 

C 
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CD 
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D 



4-305 5D Cyclic Code Zone 3 
4-31 3 9A Counter 000 



4-311 6B Samp KL Reg or VG Cnt 



4-305 9D (Not) Data Field 



4-305 5A Inter Record Gap Zone A ■ 

4-305 8B (Not) Home Address Field 
4-305 5E Post Record Zone 4 — 

4-301 9A (Not) WR AM Time 

4-313 9B Counter Decode 2 

4-305 5C Pre Record Zone 1 



4-305 3E (Not) Advance Zone Ring Gt 

4-305 5B Variable Gap Zone B 

4-31 3 9C Counter Decode 4 



4-305 5C Pre Record Zone 1 

4-305 8C Count Field 

4-319 8E (Not) ROOp 



4-31 3 9B Counter Decode 2 
4-313 8B Counter Decode 3 



4-31 3 8B Counter Decode 1 

4-303 5C Pre Record Zone 1 

4-305 3E (Not) Advance Zone Ring Gt 



FA217 



FA217 



01 



sz 



FA217 



OR 



FA217 



-Cond WR Addr Mark 
4-301 5B 



OR 



FA217 



FA217 



OR 



FA217 



OR 



OR 



c 



■128- 



64- 



-32- 



16 — 



OR 



FA217 



OR 



FA217 



OR 



FA217 



4-305 8C Count Field 

4-305 5C Pre Record Zone 1 • 
4-313 9A Counter 000 



FA217 



4-307 5B Write Gate 



FA218 



4-305 5D Cyclic Code Zone 3 

4-327 9E (Not) Cyclic Code Pos 1 7 - 
4-305 5D (Not) Cyclic Code Zone 3 



OR — Serial Write Data 4-301 7B 



..8E Read Buffer Reset 



4-319 5E Write Mode 

4-303 5B (Not) Bit Inhibit 

4-31 5 9E (Not) HeadComp 

4-301 7C Bit Ring Advance ■ 




FA221 
Serialized Data Tr 4-315 2D; 4-327 5B 



FA221 



FA221 



4-303 5B (Not) Bit Ring Inhibit 
4-303 9C Bit Ring 7 Delta Clock 



SS 



FA221 



4-323 8E Write Buffer 1-128 



IForce Data Bits 1-1281 



4-339 9C Flag Bit 



4-339 9D Flag Bit 6 



4-339 9E Flag Bit 7 



Read Buffer Gate Assembler 



128 



128 



128 



128 



XFER WR Buff To Rd Buff 
4-339 6D; 4-323 6B 




Read Buffer 1-128 4-46 



■File Data In Bits P, 0-7 
4-27 P5-6D 



Shift 
FA222.223 



FA218, FA219 



4-319 5D 
4-313 8D 
4-303 7B 
4-305 8C 
4-319 8 A 
4-337 9E 
4-319 5B 
4-333 9A 
4-341 6B 



Read Tgr 

Counter Decode 7 — 

Bit Ring 

Count Field 

Read Op 

File Share Accepted- 

(Not) Search Op 

Sync Detect Gate — 



Chain End or NTO Rst- 



OR 



Reset 



#-Read Buffer Reset ..6B 



FA651 
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Count Op 
Count Field 
Search Op 



Op Field Time 
Compare Gate Diag 

Gate Addr 2 Diag 
Sync Detect 



Counter Decode 2 
Count Field 
Record Zone 2 



Counter 000 
Space Latch (1401) 



4-319 8B 
4-305 9C 
4-319 5B 

4-337 4E 
4-355 8C 



4-355 4C 
4-333 8A 



4-31 3 8B 
4-305 9C 
4-305 5D 

4-31 3 9 A 
4-353 8B 



4-353 8D Gate Comp Inh 

4-323 8B Write Buffer 16 

4-323 8B Write Buffer 8 

4-323 8B Write Buffer 2 

4-323 8B Write Buffer 1 
4-319 8E Scan Op 

4-323 9B Reset Write Buffer 



4-303 7B Bit Ring 

4-341 6B Chain End Or NTO Rst 

4-335 4C Rst Trap Lch 

4-323 4D Word Type Reset 

4-323 4C Ctrl Reg Bit 3 

4-321 8C Gt Ext Addr 3 



Compare Gate 




Gnd 
..9E (Not) Cyclic Code Pos 1 7 

4-323 9C Compare Read Data 



4-305 5D (Not) Cyclic Code Zone 3 
4-323 8A Serialized Data Tr 



4-303 5C Read Gate 

4-305 5D Cyclic Code Zone 3 
(Not) Unit Excpt Share Req Bl 
4-31 5 6D 




High Compare ..4E 



Unequal Compare ..4D 



Low Compare 4-345 7D 



4-339 5D FlagGt 

4-353 9B I nh Comp Strobe 1 401 

4-341 8D (Not) Read Mode Force 

4-307 9B Clock Thru K + D 



4-301 9C Delayed Clock 



Compare HI Low CC Error Rst 



FA242; FA652 



4-301 7C Bit Ring Adv 

..9E Cyclic Code Pos 16 
4-303 5B (Not) Bit Ring Inhibit 



4-303 8C Write Clock Gate 
4-325 9D Read Buffer 128 
4-303 5C Read Gate 



4-333 4E (Not) Search Address Mark 
4-323 8C Standard Rd Data 



..9A (Not) Unequal Comp 
4-319 5B Search Equal Op 
..9C (Not) Cyclic Code Er 
4-335 8D End Op 
..8A High Compare 



Status Modifier 



4-323 4D (Not) 1401 Mode 
3-319 5A Search HI Op 

4-305 5E Post Record Zone 4 
4-303 9B Bit Ring 7 Clock 
4-313 9 A Counter 000 



4-341 6B Chain End or NTO RST 
4-331 9C Data Check 




4-337 4A Cnt 000 And Zone 1 

4-303 9B Bit Ring 7 Clock 

4-341 68 Chain End Or NTO Rst 

4-333 8A Sync Detect 

SM Not Short Search 4-46 FA310;FA651 



FA311-FA314 



Cyclic Code Error 4-331 6D, ..4E 




Cyclic Code Pos 1 4-333 6A; 4-345 4E 

Cyclic Code Pos 2 4-333 6A 

Cyclic Code Pos 3 4-333 6A 

Cyclic Code Pos 4 4-333 6A 

Cyclic Code Pos 5 4-333 6A 



Cycl ic Code Pos 1 6 4-345 4E, ..6D 
Cyclic Code Pos 17 4-345 4E, ..5A 



FA595 



FA595 
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4-305 9B Count Field 

4-333 9A Sync Detect Gate — \ A b 
4-319 8E ROOp 



3-352 7C Selected Index 
4-323 4C Ctrl Reg Bit 13 
4-355 4D Wrd Typ Gate Ext Adr 3 



4-355 5E Diagnostic Mode 



Conditioned Index 
Gate 



4-303 7B Bit Ring 7 



4-305 9A First Go 



4-341 6B Chain End Or NTO Rst 



4-335 5B Go Lch 

4-333 3D Read Or Search Op — 

4-319 5A (Not) Multi-track Op. 

4-305 8E Data Field 



4-337 4E HA Op HA Field 



4-319 5B (Not) Search Op 

4-305 8B (Not) Clock Thru K+D- 

4-303 5C Read Gate 

4-305 5D Record Zone 2 

4-31 9 8D HA Or R0 Op 

4-319 5D Read Tgr 

4-335 5A Go Pulse 



4-307 5C Write Gate 

4-31 9 5A Multi Track Op 

4-341 6B Chain End Or NTO Rst- 



FA621 
Conditioned Index ..6C 4E 4-333 2E, 4-339 7A, 4-315 7A 

4-303 2A, 4-305 3B 

400 ns 400 ns 



Delta 400 NS Index 




400 NS Index 



Stand Index 



FA581 



OR 



FA 581 



OR 



FA 581 



OR 



■HeadCond 4-303 2C 



Space Count 



Search Address Mark 

Index Passed 



JoR 



FF 



OR 



FA581 



FA581 



No Record Found 



4-333 9E Address Mark Detect - 

4-335-5A Go Pulse 

4-319 8D Write Ckd Op 



OR 



Condition 
Track Overrun 



FF 



FA 581 



FA581 
4-319 5B (Not) Search Op 



.5A (Not) Cond Index 



■No Record Found 
4-335 8A, 6B; 4-46 



FA621 



4-303 4C HA Op Not HA Field — 
4-341 6B Chain End Or NTO Rst- 



4-305 8E Data Field • 



4-305 5D Cyclic Code Zone 3- 



4-307 8B Clock Thru K+D- 
4-31 9 8D Write Ckd Op — 



4-319 5D Write Op 



4-352 7C Selected Index 



4-335 5A Go Pulse- 



-EH 



OR 



FF 



FA621 



FA 621 



FA 621 



Conditioned Track Overrun 



4-319 8C HAOp- 
4-352 7C (Not) Selected Index- 



4-305 8B Home Address F ield • 
4-319 8E (Not) ROOp 



OR 



Write Op Not Sel Index 
+ HA Op 4-307 2D 



FA131 



Track Overrun 



FA 621 



4-341 5A Chain End Lch 



FF 



Track Overrun 4-335 8A, 6B 
4-46 



4-305 8B Home Address Field 

4-319 8E (Not) ROOp 

4-305 8E Data F ield 



4-337 3D Key Field + Key Op- 



4-307 5D (Not) Erase Gate 
..4A Conditioned Index 



OR 



FA 621 



..9A Conditioned Track Overrun- 

4-327 8C Cyclic Code Error 

4-305 5D Cyclic Code Zone 3 — 
4-319 8B (Not) Space Count Op- 



OR 



OR 



FA621 
Data Check 



4-323 4C Word Type Reset - 

4-321 8B Gt Ext Addr 3 

4-323 4C Ctrl Reg Bit 12 



FA 621 



4-305 8C Count Field 



FA 621 4-341 6B Chain End Or NTO Rst- 
4-341 5A Chain End Latch— T 



OR 



FL 



Data Check 4-335 8A, 6B, 

4-339 3B,7B 4-46 



FA 621 



DC In Count 



OR 



FL 



Data Check In Count 4-46 



-NRF Not Search, Not Index 4-341 5C NTO Latch- 
4-339 3A 



OR 



E-M 



4-303 7B Bit Ring 6 



FA581 



4-31 5 9B Wrong Length Record — 

4-321 4A Data Chain Lch 

4-305 5D Record Zone 2 



— NRF Not Index 4-335 8D (Not) Last End Op _ 
4-305 5E Post Record Zone 4 
F A 58 1 4-3 1 3 9A Cou nter 000 



4-335 5B (Not) Go Lch - 
4-337 9B Share Request- 



OR 



OR 



FA 621 



Data Overrun 



FA597 
4-341 5B Chain End Rst 



FF 



Overrun Tr 4-335 8A, 4-307 2D 
4-337 7A, 4-46 



FA597 



FA597 
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4-303 7B Bit RingO 



4-301 4E 60ns Clock Time Out 



4-341 6P Chain End or NTO Reset 



4-307 8B Clock Thru K+D - 
4-305 5C Pre Record Zone 1 - 
4-335 5A Go Pulse 



4-319 5B Search Op 
4-319 8A Read Op - 



4-319 8B Space Count Op 



4-319 8D (Not) HA Op 
4-319 8E (Not) ROOp 



4-307 8B Clock Thru K + D 
4-305 5C Count Field 



4-303 4E Cnt 000 Br 7D Clock- 
4-305 5C Pre Record Zone 1 — 
4-305 9A F irst Go 



OR 



SS 



..7C Chain End or NTO or Index- 
4-301 4E Clock Time Out 



FA113 



OCnt 1 



an 



OR 



FF 



FA114 



OCnt 2 



EE 



SS 



FA113 



FF 



FA113 



Cnt Ctrl 



L N 



FF 



FA113 



4-301 5C Phase A 



OR 



•—Read Or Search Op 



OR 



-Rd orSrch 
Not HA or R0 
4-305 2C, 6C 

Search 
Address Mark 



4-341 6B Chain End or NTO Rst- 



4-331 4A Conditioned Index — 
..9E Address Mark Detect - 



OR 



OR 



FF 



FA115 



FaTT3 



Skewed Data 



£1 



OR 



FF 



FA114 



4-303 5B Bit Ring Inhibit 
..7D AM 2 



4-323 9C Standard Read Data 

4-303 7B Bit Ring 7 

..7E (Not) AM 3 



4-323 9C (Not) Standard Read Data 



4-305 5C Pre Record Zone 1 
-Skewed Data ..5D, 8E 

4-327 9D (Not) Cyclic Code Pos 5 

4-327 9D (Not) Cyclic Code Pos 1 

4-327 9D Cyclic Code Pos 2 

4-327 9D Cyclic Code Pos 3 

4-327 9D Cyclic Code Pos 4 

4-301 9D Clock 



4-303 5C Bit Ring Inhibit- 



4-303 7B Bit Ring 4 
4-303 7B Bit Ring 5 
4-303 7B Bit Ring 6 



4-303 7B Bit RingO 

4-303 7B Bit Ring 1 • 

4-303 7B Bit Ring 2 

4-303 7B Bit Ring 3 



OR 



OR 



OR 



FA114 



4-319 8B (Not) Space Count Op 
(Not) Space Count Op 



..6A Skewed Data 



4-303 7B Bit RingO 
..7B AM 3 



A 
FaTt4 



OR — 1 



4-301 7C Bit Ring Advance — 

4-331 4A Condtioned Index- 

4-341 6B Chain End Or NTO- 
Reset 



OR 



Lfl 



Sync Detect 4-327 7E 



Sync Detect Gate 



A 



FA114 



\ 



OR 



FF 



•Sync Detect Gate 



FA114 



FA114 



V 1 

\ 9 



.5E Search Address Mark 



SS 



Addr Mark Restart 4-303 2B 



FA225 FA225 



\ 



3 — Chain End or NTO or Index ..4A, 4-303 2B; 4-311 2C 
4-331 4A Conditioned Index 



4-305 4A Inhibit Z Ring Adv Gt Resef 



A 



•Cond Index Not Erase Index 4-305 2E 



FA114 



4-341 6B Chain End or NTO Rst 
Address Mark 1 4-305 5C (Not) Bit Ring Inhibit . 



V: 



•Search Address Mark ..7C, 4-327 6E; 4-301 3E; 4-303 2B 



4-303 9B Bit Ring 7 Clock 



4-301 7A Gate On WR AM 



OR 



-AM Det Std Index + WR AM 4-307 7B 



OR 



FF 



FA114 



Address Mark 2 



OR 



FF 



FA114 



Address Mark 3 



OR 



FF 



OR 



. AM1 Not AM2orCh End 
4-31 3 8B; 4-307 6E ; 4-305 2E 



FA114 



AM 2 ..5B,4-313 7A 



Skewed Data ■ 

4-319 8B Space Count ■ 



AM 3 ..5D, 4-313 7A 



'OR 



— Address Mark Detect ..2E 
4-337 7 A; 4-339 4C; 4-303 2B 



FA114 



FA114 
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4-321 8D 

► 4-321 8E 

4-321 8C 

4-323 4C 



4-323 4D 

4-323 4A 
4-323 4C 
4-323 4C 
4-323 4C 
4-323 4C 



GtExt Addr D 
GtExt Addr E 
Set Ext Addr D 
Word Type 
OSet 

Word Type 
Reset 

Bus Out 4 
Ctrl Reg Bit 3 
Ctrl Reg Bit 12 
Ctrl Reg Bit 13 
Ctrl Reg Bit 14 



4-323 4D Machine Rst Sw 
4-341 4B Initial Rst 



Cold Start 



4-319 5A 
4-331 5 A 
4-321 8E 
4-323 
4-349 6E 



Cold Start Latch 4-341 3C, 4-305-2C, 6A 



Go Pulse 



4-321 8E Set Ext Addr B 
3-323 (Not) Bus Out 6 

4-341 6A Chain End Rst 



Go Lch ..6C, 7C 4-307 6D, 4-305 2A 




Multi-Track Op 
400NS Index 
Set Ext Addr B 

Bus Out 6 

Recal Rst 




4-307 5E (Not) Erase Gate — 



FA 597 



Trap Gt 4 
4-331 9C 
4-331 9E 
4-323 4E 
4-339 9B 
4-331 9B 
4-331 5E 
4-351 9A 
4-351 9B 
4-351 9C 

4-351 9 A 
4-351 9C 

4-351 7E 
4-315 9 A 

4-339 6A 
4-315 6E 
4-315 9E 



46 

Data Check 

Overrun Track 

CPU Det File Error- 



Track Condition Check- 
Track Overrun 



NRF Not Index 

(Not) Selected File Ready- 

(Not) Selected On Line 

Selected Unsafe Hold 

Selected End Of Cycle - — 
Selected Seek Incomplete- 

Sid Gtd Att Cmd Chain 

Wr Length Rec Not SLI — 

Missing Address Mark 

Unit Exception 

Head Comp 



OR 



Unusal Conditions 4-321 2A: 4-46 



FA541 



4-331 9C 
4-331 5E 
4-331 9E 
4-315 9D 



Data Check 
NRF Not Index 
Overrun Tr 
Comp Head Trap 



hnl Int Latch 4-46 

4-321 5A Count Gone To Zero 

Data Chain Latch 

Selected Unsafe 

..5B Go Latch 



4-321 5A 
4-352 7C 




File Control Requfest 4-46 



Program Controlled Intrpt 4-46 



Control Unit End 4-46 



4-305 5D Cyclic Code Zone 3 

4-303 9B Bit Ring 7 Clock 

4-31 3 9 A Counter 000 



Control Unit Busy 4-46 



FA551 4-305 9D Count Field 

4-319 8C Count Op 

4-333 3D Read or Search Op- 



4-319 8D 
4-319 5B 
4-319 8C 
4-305 9D 
4-337 4E 
4-339 9B 



(Not) Data Op — 4 

Search Op 

Key Op 

Key Field 



HA Op HA Field — 
Track Cond Check 



4-305 8E Data Field- 



FA651 



(Not) Clock Thru K+D 



OR 



End Op. 



.2B, 4-327-4E 



Last End Op 



4-321 5B (Not) Cmd Chain Cond 



4-341 6B Chain End Or NTO Rst 
EndOpGt 4-31 5 7A, 5B 




Last End Op 



FA244 



FA652 



Data Field Not Clk K+D 5-353 2E 



FA652 
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4-305 5D Record Zone 2 

4-305 3E (Not) Adv Zone Ring Gt- 
4-31 3 8B (Not) Counter Decode 1 ■ 



FA 132 



4-305 5C Pre Record Zone 1 
4-31 3 9A Counter 000 



FA 132 



4-31 3 8D Counter Decode 5- 

4-31 3 8D Counter Decode 6- 

4-31 3 8E Counter Decode 7 • 

4-31 3 8E Counter Decode 8 ■ 

4-305 5D Record Zone 2 



OR 



■ Cnt 000 And Zone 1 4-327 7E 

4-305 5 D Record Zone 2- 
4-305 9C Count Field 



4-319 8B Space Count- 



FA132 



4-31 3 8B (Not) Counter Decode 1 > — 



4-31 3 9A Counter 000- 



4-315 4C Decode 1 Not Cnt 0- 



OR 



FA132 



OR 



OR 



I I 4-: 



4-319 5B Search Op 
4-319 8C HA Op 



4-305 9B Home Address F ield 



4-319 5E Write Mode 

4-305 9C Count Field 

4-319 5B (Not) Search Op- 

4-319 8B Count Op 



4-319 5B Search Op- 



4-319 5D ReadTgr- 



4-305 5D Record Zone 2 

4-319 8B (Not) Space Count Op- 



4-319 5E Write Mode 



4-305 9B Home Address Field. 

4-319 8C HA Op 

4-319 5D Write Op 



■Zone 2 Count 5 thru 8 4-323 6E 



4-305 5C Pre Record Zone 1- 



4-319 8C Key Op- 



OR 



rEP 



4-305 9D Key Field. 



FA133 



, Key Field+Key Op 4-331 6C 



FA133 



4-319 8B Count Op 

4-305 9C Count Field 

4-31 3 8E (Not) Counter Decode 8- 

4-319 5D ReadTgr 

4-319 8D Data Op — 



4-305 9E Data Fie 1 Id' 
4-319 8C HA Op 



4-305 9B Home Address Field . 



OR 



FA133 



OR 



Op Field Time 4-327 2A 



OR 



FA132 
FA133 



HA Op HA Field 4-331 2D; 4-335 5E 



4-307 8B 
4-352 7C 
4-303 9B 
4-319 5B 
4-319 8B 
4-333 9E 



(Not) Clock Thru K+D- 
(Not) Selected Index — 

Bit Ring 7 Clock 

Search Op 

Count Op 

Address Mark Detect — 



OR 



FA132 



4-331 9E (Not) Overrun Tr 

4-315 6D (Not) Unit Excpt Share Req Bl- 

4-315 9B (Not) Wrong Length Record 

4-315 4A (Not) CCW Count 



4-353 9E (Not) Block Sh Req 1401- 



4-339 9B Track Condition Check- 
4-319 5A (Not) Multi-Track Op— 



1 | — - FA132 

a [nJ-J 



Share Request 4-331 6E 



..9E File Share Accepted- 
4-341 6B Chain End Or NTO Rst- 



OR 



FF 



■Share Request 4-331 6E 



FA132 



T4 



PH 



FA961 



..9D (Not) Share Cycle 

(Not) First Cycle Stor Word. 
(Not) Gate Trap Address 

T8 



T0- 



File Request 



FS011 



T4- 



T0 



4-323 4E Machine Reset Sw 



OR 



FL 



FS011 



FS011 



FileRstPMWC 4-12 4C 



FS011 



-File Request Latch 4-12 7A 



OR 



FS011 



First Share 



FL 



FS011 



OR 
FS011 



Second Share 



FL 



FS011 



OR 
FS021 



-Early File Share 4-12 7A 



■ Second Ctrl Reg Assem 4-1 2 6C 



FS021 



■First Share Latch 4-22 2A 



OR 



Share Cycle ..6C 4-353 5C 



FS011 



-Second Share Cycle 4-37 4C; 4-22 2A 



File Share Accepted ..7B 4-325 7E; 
4-323 6A 



FS011 
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4-319 9D HA Or RO Op 

4-331 5E NRF Not Sch Not Index — 

..8B (Not) Flag Bit 

4-323 9C Compare Read Data 

4-323 9C (Not) Compare Read Data -|— 
..8B Flag Bit 



4-331 8C Data Check 
4-341 6B Chain End Or NTO Rst 



4-303 7B Bit Ring - 
4-303 5C Read Gate - 

..5D Flag Gt 

4-301 9C Delayed Clock — 



FA215 



OR 



4-305 5D Record Zone 2 

4-303 7B Bit Ring 6 

4-319 5A (Not) Multi-Track Op 

4-319 8C (Not) HA Op 



FA215 



Miss AM 



4-319 8E (Not) ROOp 
. . 8D Flag Bit 6 ■ 



OR 



FL 



Missing Address Mark 
4-46 4-335 8B 



4-305 9B Home Address Field 
4-319 5A Multi-Track Op- 
4-31 3 4D Counter Reset - 



t 



.8D Flag Bit 6 — 



FA215 



.8E Flag Bit 7 — 



OR 



OR 



4-323 4D (Not) MODE Reg Bit 1 
4-331 4A Conditioned Index 



.5D FlagGt 



OR 



FA244 



FA125 



FA215 

4-331 9C Data Check 
4-341 6B Chain End or NTO Rst 



Track Condition Check 

_ Track Condition Check 
4-335 8A, 4-337 6B, 4-46 



FA215 



4-301 9A WR/AM Time 

4-333 9E Address Mark Detect — 



OR 



FA215 



First Field 



4-305 4A SetZA+HA 
4-305 9A First Go 



OR 



4-305 5D Cyclic Code Zone 3 



FL 



4-323 8B Write Buffer 1 
4-323 8B Write Buffer 2 



^ 3 - 

\ 4 — I 



~\ 



FA215 



FA215 



4-305 5D Record Zone 2 



4-305 8B Home Address Field 



4-305 8C Count Field — 
4-307 5C (Not) Write Gate 



OR 



Flag Byte 



FA215 

4-341 6B Chain End Or NTO Rst 
4-303 7B Bit Ring 



OR 



FF 



4-323 9C Compare Read Data - 4 
4-325 9C Xfer Wr Buff to Rd Buff —5 



4-301 9C Delayed Clock 
i— Flag Gt ..2B, 8A, 4-327 5C 



4-303 7B Bit Ring 6~ 7 
4-303 7B Bit Ring 7 -8 



FA244 



4-305 9B Home Address Field 

4-307 5C Write Gate 

4-305 5C Pre Record Zone 1 

4-313 9A Counter 000 



4-305 8B (Not) Home Address Field 



OR 



FA215 



JOR 



FF 



FA244 



Flag Bit 



C 



4-331 5A Delta 400 NS Index 



OR 



FF 



Flag Bit ..3A, 3A, 4-325 5D 



\ 9 _ A 

\3_~ 
\ 4 A 



OR 



FA216 

* ON Output Gated 

Flag Bit 6 



FA215 



\ 



OR 



FA215 



"N\i-r 

\ 9_ A 

\ 3 J" 

\ 4. 



OR 



FA215 



\ S -f 



\8 



^\\ 9 I 



OR 



FF 



Flag Bit 6 ..6B,5B, 4-325 5 D 



FA216 
Flag Bit 7 



FF 



Flag Bit 7 ..5B, 4-325 5 D 



FA216 



4-321 8D GtExt AddrE - 
4-323 4C Ctrl Reg Bit 12 - 
4-323 4C Word Type Set - 



FA215 



FA541 



FA215 
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4-323 4C Ctrl Reg Bit 3 

4-321 8D GT Ext Addr E — 

4-323 4D Word Type Reset 

4-323 4E Machine Reset Sw - 



4-323 4C Ctrl Reg Bit 12 



OR 



Chain End 



FA651 



FA651 



4-323 4C Word Type Set 



FA651 



FL 



FA651 

Initial Reset 4-335 2E; 4-355 3E 
4-307 5D (Not) Erase Gate Hold 

NTO Op 



4-335 5A Cold Start Latch 



4-321 8D GT Ext Addr D 



4-323 4C Ctrl Reg Bit 1 1 

4-31 16B Sampled KL Reg or VG CntO 



4-305 9D Key Field 

4-305 5E Post Record Zone 4 
4-31 3 9A Counter 000 



4-319 5B Count Tgr 



4-305 8E Data Field 



6B Chain End or NTO Rst- 



OR 



FL 



FA651 



W Data 
Pending 

J! 

or| 



FA414 



WCKD 
Pending 



FA414 



Chain End Latch 4-331 6D; 6C; 4-335 6B, 2A 



€3 



OR 



Chain End Rst 4-331 8E; 4-351 2C 
Chain End or NTO Rst ..2E 



FA651 



;^=d 



NTO Latch 4-331 6E 



OR 



Force Read Mode 4-319 3D 
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4-355 4A Gate Addr Diag ■ 



4-355 4B Gate Addr 1 Diag 



4-355 4C Gate Addr 2 Diag 



4-355 4C Gate Addr 3 Diag 



4-355 8A Gate Addr 4 Diag ■ 



4-355 8B Gate Addr 5 Diag 



4-355 8C Gate Addr 6 Diag 



4-355 8C Diagnostic Mode 



4-323 8B 




Buffer 128- 
Buffer 64- 
Buffer 32— 
Buffer 16- 
Buffer 8 — 
Buffer 4 — 
Buffer 2 — 
Buffer 1 — 



4-319 



8A Test Unit Exception. 

8A Read Op 

8B Erase Op 

8E Scan Op 

8B Space Count 

8C HA Op 



8D HA or RO Op- 
SB Count Op 



4-319 



8C Key Op - 
8D Data Op 
8E ROOp - 



8C C or K or D Op — 
/ 8C Count or Key Op- 

V 8D Write CKD Op 

4-331 5B Stand Index 

4-303 5B Bit Ring Inhibit — 



9D Cyclic Code Pos 1 — 

9E Cyclic Code Pos 16 

4-327 J gE Cy cl ic Code Pos 1 7 - 

9C Cyclic Code Error — 

9A Unequal Compare — 

4-303 7B Bit Ring 7 

4-301 8 B Write Clock Bits 

4-301 8B Write Data Bits 



Ext Addr E Assembler 



Note 1 



Daig Addr 



Note 1 



Diag Addr 1 



Note 1 



Diag Addr 2 



Note 1 



Diag Addr 3 



4-305 



5A 
5B 
5C 
5D 
5D 
5E 
8B 
8B 



Inter Record Gap Zone A- 

Variable Gap Zone B 

Pre Record Zone 1 

Record Zone 2 

Cyclic Code Zone 3 

Post Record Zone 4 

Home Address Field 

Count Field 



4-305 8C 
4-305 8D 
4-339 9C 
4-339 9D 
4-339 9E 
4-313 9A 
4-313 8B 
4-313 8B 



Key Field - 
Data Field- 
Flag BitO- 
Flag Bite- 
Flag Bit 7- 



Counter Decode 
Counter Decode 1- 
Counter Decode 2- 



4-313 



8C 
8C 
8C 
8D 
8D 
8E 
8E 
9A 



Counter Decode 3- 
Counter Decode 4 
Counter Decode 5 - 
Counter Decode 6- 
Counter Decode 7 - 
Counter Decode 8 ■ 
Counter Decode 9- 
Counter 000 



4-351 9A Selected File Ready - 

4-351 9B Selected On Line 

4-351 9C Selected Unsafe Hold 



4-315 6E Unit Exception 

4-351 9A Selected End of Cyl 
4-327 8B Low Compare 



4-351 9C Selected Seek Incomplete - 



Ext Addr E Assembler 



Note 1 



Diag Addr 4 



Note 1 



Diag Addr 5 



Note 1 



Diag Addr 6 



Note 1 



Normal DS 



FA521 - FA524 



* 



Ext E Assembler Bits File 4-46 
Bits through 7 



Note 1 : The indicated gate line is ANDed with each input 

activating the respective bit, as indicated, on the bus. 



FA521 - FA524 
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4-321 8E SetExtAddrB- 
4-323 4A Bus Out 



4-323 4A Bus Out 1 



4-323 4A Bus Out 2 



4-323 4A Bus Out 3 



Lg 



4-323 4E Mach Rst Sw 



4-323 4A Bus Out 7 



.8D File Bus Out 6 



.5D Control Tag Lch 



Set Difference Tag 



^=flZI 



4} 



L-0. 



FL 



-Set Difference Tag Lch 4-46; 4-325 3C 



FA571 



Set Cylinder Tag 



FL 



-Set Cylinder Tag Lch 4-46; 4-352 3C 



FA571 



Set Head Tag 



FL 



Set Head Tag Lch 4-46; 4-352 3A 



FA571 



Set Control Tag 



OR 



FL 



FA 571 



FA571 



1.1 us 



FA225 



SS 



OR — Control Tag Lch ..2E, 4-46; 4-352 3B 



FA571 



FA225 









Recalibrate 16 ms 
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-i-- ,-* 












i ime uut 




SS 








FF 
















OR 












_ - 












FAo i i 
















FA611 










FA611 






16 ms 














SS 















N- 



SS 



-Recal Rst 4-335 6A 



FA611 



DAC Busy 4-351 6E 



FA611 



6 T 

4-307 5B Write Gate 
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Diagram 4-400. External Out Interface Channel 
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Diagram 4-401. Circuits Controlled by the Set/Reset GA Control Word 
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GS-0,) 4-45, 8 A 



GA141 

Channel Ident 
Latch 



4-400 5B K High Bit 1 



4-400 5B K High Bit 



FL 



GA151 



Burst 
Latch 
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Diagram 4-403. Circuits Controlled by the Set/Reset GB Control Word 
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Channel Bus-In Bit 1 4-45 8D 
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Diagram 4-405. Logic Diagram of the Bus/In Register (Gl 
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Diagram 4-407. Logic Diagram of the Bus/Out (GO) Register External Facility 



GO Register Bit P 4-405 3A 
Bus-Out Bit P (Std. Interface) 



GO Register Bit 4-405 3 A 



Bus-Out Bit (Std. Interface) 



GO Register Bit 1 4-405 3B 



Bus-Out Bit 1 (Std Interface) 



GO Register Bit 2 4-405 3B 



Bus-Out Bit 2 (Std Interface) 



GO Register Bit 3 4-405 3C 
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Address-In 4-401 4C 
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4-519 6A Select Grpt Adapters • 



LADR 2 



Control Time Buffer 



4-507 8E General Reset- 



H^tee 



FL 



4-505 4B CCTRLSetCntrlTag 



33 



4-505 4C CCTRL Reset Cntrl Tag 



4-505 4A Adder Carry Set 1 
4-523 5C LA X Xmit 



4-505 4B Adder Carry Set 



4-505 4B CCTRLSetCntrlTag * 

4-505 4C CCTRL Reset Cntrl Tag 

4-505 4B Adder Carry Set 1 

4-505 4B Adder Carry Set 



OR 



4-501 9D CFW KH Pos 
Load Cntrl Time Buffer 



C 4-501 4B T6-T7 



4-501 4B T2-T3 



H 



OR 



(CTRL Time Buffer Reset) 



FL 



HA117 
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4-535 6E TTY Group 
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Data Set Rdy Trap Req 4-515 2D; 4-511 2A 



HA 201 



4-521 6A CCTRL Reset Control 
4-531 5C Adapter Reset. 
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4-525 9C 
4-531 7A 
4-529 4B 
..5B 
4-507 8D 
4-521 6E 
4-521 6E 



A Clock SS 

Receive Space Gated LAO 
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CCTRL Set Control — 
CCTRL Control Strobe 



4-531 5C Reset Adapter 
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4-537 7A Sync LA Selected — 
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4-505 4B CCTRL Set Control 
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4-537 7A Sync LA Selected - 
4-557 8B (Not) Clear to send 
4-557 8 A Data Set Ready — 



4-549 7A Test Mode Latch 
4-541 7A Char Svc Trap — 



4-541 9C Overflow Tgr 
4-541 7C Char Phase — 



4-541 4A CharSvcReqLt — 
4-539 8C 1 Sec Timeout Trap 



4-545 8C Sync Diag Active — 
4-539 8E 3 Sec Timeout Trap 
4-541 5D Sync Chain Svc 



OR 



OR 



SYNC LASTAT 



LAST AT Pos. 0-7 4-47 



4-537 7A 
4-537 9C 

4-537 8E 

4-537 8E 

4-537 6D 

4-549 7A 

4-539 4A 

4-555 4C 
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HA826 
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LACON Pos 0, 1 , 3-7, 4-47 
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..9D Sync Diag Active 



4-537 7A Sync LA Selected A - 
..8C Gate A Reg to DAIN 



.80 Gate B Reg to DAIN 



.8D Gate TRCR to DAIN 



.8D Gate Daig Status to DAIN 



OR 



4-547 3B Xmit TRCR 2-3 Adv 



4-547 3C Xmit TRCR 4-5 Adv 
4-537 7B Sync Control Reset - 



V. 



,J 



v 



_y 



New Sync 



OR 



FL 



HA831 



4-551 9C SerdesA7-A0 



4-553 8A Serdes B8-B1 



4-547 9C TRCR 0-5 

4-537 9D INTF A Not Sync Diag 



4-537 9D INTF B Not Sync Diag 



4-541 9D Sync Trap Req 

4-541 4D DSR Trap Req Tgr 
4-541 4A Char Svc Req Latch 

4-555 5D Send Data Tgr 

4-555 4B Connect DS to Line 
New Sync Latch 



4-549 6C Prepare Command Latch — 
4-549 9C Test Mode Char Phase Latch 



OR 



SYNC DAIN 



Note 1: 



7 8 



HA833-834 



DAIN PosO-7 4-47 2C 



Note 1: The indicated gate line is ANDED with each input Line, 
activating the respective bit indicated. 



SYNC LADR 



rO 
O 
rO 
CJl 



m 

CO 
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4-500 5A Bus Out Pos 0-7 1 



4-537 7A Sync LA Selected D 
4-503 9E LADR Tag 



■x« 



4-500 5A (Not) BusOut 0-7 



4-537 7B Sync Control Reset 



OR 



Bus Out positions 
07 are gated by 
Sync LA Selected 
and LADR Tag 
to develop the 
respective outputs. 



HA818,831,832 



Sync Diag. Active 4-543 2C; 4-537 7D; ..2A; 4-541 6D 

Gate A Reg to DAIN ..2A 

GateB Reg to DAIN ..2B 

Gate TRCR to DAIN ..2B 

Gate Daig Status to DAIN „2B 

Rec. Data Mark Daig 4-559 4D 

Select Diag Clock 4-559 4B 

Sync Diag Clock 4-559 4B 
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4-537 4A A Cycle T4T5 
4-539 5A Xmit Status Lt 



4537 4A A Cycle T4-T5 - 
4539 5A Xmit Status Lt 



4549 2A;4555 2C 
Xmit Status A Cycle T4T5 ■ 
..7C TRCR 



4555 4C Req to Send Lt 

4557 9B Clear to Send — 

..9C TRCR 1 



.9C TRCR 2 



4551 9E SerdesAEmpty 

4553 3B Serdes B 

..9C TRCR 3 



Rec Status A Cycle T4T5 
4-549 2C 

..9C TRCR 4 



4551 9E SerdesAEmpty 
..9C TRCR 5 



.7C TRCR 



..9C TRCR 1 



4553 3B Serdes B 
8 Bit Code 



Xmit 0-1 



W O 

*>■ to 

o f> 

OS to 



Xmit 1-2 



Xmit 2-3 



Xmit TRCR 2-3 Advance 4545 3C 
4-549 4A 
4553 2D 



Xmit 3-4 



Xmit TRCR 3-4 Advance 4541 3A 



Xmit 45 



4555 4D (Not) Req to Send Lt..- 
4-555 9A Sync Char Decoded t 



t-XmitTRCR 45 Advance 
— 4545 3C 



Xmit End 



Xmit End 4541 2A; ..7E 
4555 3C 



Rec 0-1 



£ 



4-553 2C 

Rec TRCR 0-1 Advance 



Rec 1-2 (8) 



■4-541 3B; 4-553 2C 
■Rec TRCR 1-2 Adv - 



HA844 



OR 



4537 4A B Cycle T4T5 

TRCR Serial 



■Advance TRCR 



4537 8C Adapter Reset - 
4537 4A B Cycle and T4T5—J 



(or" 



FL 



■TRCR Serial Shift- 



HA852 



SYNC TRCR 




1 to 



2^2 

4^ 4 



Adapter Reset 



OR 






•TRCR 0-5 ..3A-3D 



HA859 



4537 4A B Cycle and T4T5 
_ TRCR Reset 
..5C Xmit End 



4-549 4D Syn Char + 1 NON Syn 

4537 8C Adapter Reset 
4537 4A B Cycle and T4T5 






A — TRCR Parallel Shift 



HA856 
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4-547 9C TRCR3 

4-547 3A Xmit Status A Cycle T4-T5 
4-551 9E Serdes A Empty *■ 



4-553 2D 

4-547 5B Xmit TRCR 2-3 Adv 
• Syn Char I nsert 



SYN to A 



4-537 8C Adapter Reset 

4-537 4A B Cycle and T6-T7 



OR 



OR 



FL 



Load Serdes A 4-551 3B 



..4B Xmit Data Xfer 
..8C Recv Data Xfer 



Gate Syn Char to Serdes A 
4-551 2B 



4-537 8C Adapter Reset 
4-537 4A B Cycle and T6-T7 




▼ 9 

B Serdes to A Serdes Xfer 4-551 3B 



-Serdes A Pari Shift Gate 4-551 5A 



HA851 



4-537 7A Sync LA Selected 

4-505 4B CCTRLSet Cntrl Tag 
4-501 9D CFW KH Pos 



4-547 9C TRCR 4 



Test Mode 



• Xmit Data Xfer ..7A; 4-541 2A; 4-545 3C 



4-507 8E General Reset 
4-537 4B Reset Enable Latch 



OR 



FL 



HA848 



4-537 7A Sync LA Selected 

4-505 4B CCTRL Set Control Tag- 
4-501 9D CFW KH Pos 3 



Prep Cmnd Y 



4-541 4E Rst Sync Chain Svc 
4-537 8B Sync Control Reset ■ 



JOR 



FL 



HA848 



Test Mode Latch 4-543 2A; 4-537 6E.7E; 4-541 3D; 4-555 2A 
4-553 2A 



4-553 4D Serdes B Serial Shift Lt 
4-539 5A Xmit Status 



(Not) Test Mode Lt 



4-537 4A A Cycle and T4-T5- 
4-539 5C 1 Sec Recovery Lt- 



OR 



Serdes B Serial Shift Gate 4-553 2A 



— Prepare Cmnd Latch 

— 4-545 5C; 4-555 2B 
4-557 6A 

(Not) Prep Cmnd Latch 4-555 4C 



TM Char Phase 



— Set TM Char Phase Lt - 

— 4-541 2C 

4-537 8B Sync Cntrl Reset 



FL 



HA848 



TM Char Phase Lt 
4-541 2C, 4C; 
4-545 5C 



4-547 9C TRCR 2 



4-547 3C Rec Status A Cy T4-T5 — f 
4-553 5B Serdes B0 



4-547 9C TRCR 1 



8 Bit Code 



4-537 4A A Cycle and T4-T5 
4-539 5C 1sec Recovery Lt - 



♦ Rec Data Xfer Active 



OR 



Rec Data Xfer ..7A 



-4-553 2C 
4-541 2 A 



HA848 



4-555 9A (Not) Syn Char Decoded 



Syn Char + 1 NON Syn 4-547 6E 



Note : Refer to ALD HA000 for jumper connections. 
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4-549 9A B Serdes to A Serdes Xf er 



4-553 8A Serdes B1-B6 
4-549 6A Load Serdes A 



4-549 6A Gate Syn Char to Serdes A 



4-553 8A Serdes B7 
8 Bit Code 



4-553 8A Serdes B8 



Note 1 : When the line Gate Syn Char to Serdes A is active, 
any position that is jumpered is forced to a binary 1. 

Note 2: Refer to ALD H AOOO for jumpering. 



4-537 4A B Cycle T4-T5 



4-549 9A Serdes A Pari Shift Gate 



▼ 6 

- ..7C 
Serdes A Parallel Shift 



8 Bit Code 



Lfl 



Serdes A8 



4-537 8C Adapter Reset 



..7A Serdes A Serial Shift 



OR 



FL 



HA852 




A Serdes Assembler 



Serdes B Bits B1-B6 

Set Serdes A Bits 
A0-A5 

Note 1 



This position used 
for 8 Bit Code. 



4-559 9C Bit Req 

4-555 4C Req to Send Lt 

4-557 8B Clear to Send — 

4-537 4A ACycleT6-T7- 



..7A Serdes A Parallel Shift 



Serdes A Serial Shift 



Serdes AO-A 7 Entry 



..9C Sync Serdes A0-A7 



OR 



4} 



..9C (not) Sync Serdes A0-A7— 



HA861, 862 



..7A Serdes A Parallel Shift 
4-537 8C Adapter Reset 



OR 
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SYNC Serdes A 



4J4 
2 ,2 



— [n|— (Not) 



HA865-866 

*Sync Serdes A7 is also reset with 
(Not) Sync Serdes A 8 and Serdes 
A Serial Shift. 



Sync Serdes A0-A7 „6C 



Sync Serdes AO-A 7 4-545 5A 



..9C Serdes AO 



4-537 4A Cycle and T6-T7 



A Empty 



OR 



FL 



X 



Serdes A Empty 4-541 6B; 4-547 3B,3C; 4-549 2A; 



HA884 



4-537 8C Adapter Reset 
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4-549 9B Serdes B Serial Shift Gate 

4-537 4A B Cycle and T4-T5 

4-559 9C Bit Req 

4-555 6C (Not) Req to Send 

4-549 6B (Not) Test Mode Lt 

4-537 4A A Cycle and T6-T7 



4-537 7A SYNC LA Selected 

4-503 9D DAOUT Tag 

4-537 4A B Cycle T4-T7 



4-547 5D RecTRCR 0-1 Adv 
4-547 5E RecTRCR 1-2 Adv 
4-537 4A B Cycle T4-T5 



4-537 9C Adapter Reset - 
4-537 4A B Cycle T6-T7 



4-549 4B Syn Char I nsert 



4-547 5B XmitTRCR 2-3 Adv 



4-559 8D Recv Data 1 



OR 



Serdes B Serial Shift 



.8A Serdes B1-B7 

.9E Serdes B1-B8 Entry- 



HA856 



OR 



•Serdes B Parallel Shift 



OR 



Set B8 



OR 



FL 



-•— -Se 



Set Serdes B8- 

E 



HA855 



B Serial 



<K foR 
O 1 



FL 



T 



Serdes B Serial Shift Lt 
4-549 7B 



HA855 



SYN Count 



FL 



Set Syn Char Count 



HA855 



Note 1 : Refer to ALD HA000 for jumpering. 



OR 



Jumper 
Note 1 



OR 



43-l 
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4-537 7B Sync Control Reset- 



OR 



OR 



Load Serdes B 



<> Serdes B Parallel Shift Gate 



-IN I - Bus Ou 



t Data Gate 



7 

Serdes B 



+ 8 



4-500 5A Bus Out Positions 7-0 



4-537 8E Internal Clock — 



Jumper 
Note 1 



4-537 8E External Clock" 



Jumper 
. Note 1 



6 6 
5 5 
4^4 
3>3 
2.^2 





HA875-876 



Serdes B8 is also Reset with (Not) Recv Data 1 
and Serdes B Serial Shift 



Serdes B1-B8 



Serdes BO 4-541 6B; 4-547 3B; 4-549 2C 



fl- 



(Not) Serdes BO 4-549 2C 



..4C Set Serdes B8 — 



Serdes B Assembler 



(From DAOUT) 



For position 
B8 only 



Serdes B1-B8 Entry ..5A 
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4-553 8A SerdesB1-B8 
4-549 7B Test Mode Lt 



Jumper 



Jumper 



Jumper 



Jumper 



4-537 9E INTF A not Sync Diag- 

4-557 6A DSR or Ringing A 

4-537 8E Sync Diagnostic 

4-549 7C Prepare Cmnd Latch — 

4-537 8E INTF B not Sync Diag- 

4-557 6C DSR or Ringing B 

4-537 9C Enabled Latch 



OR 



H3 



4-537 8C Adapter Reset 



4-547 9C TRCR1 



4-547 3A X m it Status AcyT4-T5- 



4-547 4C Xmit End 

4-537 8C Adapter Reset 



4-559 8 B Clock Transition - 
4-551 9C SerdesAO 



43-W 



4-537 8C Adapter Reset 



OR 



The appropriate positions are 
Jumpered depending on the 
type code being used 



Syn Char Detected 



SYN Decode 



Serdes B1 or 2 4-549 2C 

4-537 4A B Cycle and T2-T3 



45 



HA878 



4-537 8C Adapter Reset 



OR 



FL 



Syn Char Decoded 4-547 3D 
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— (Not) Syn Char Decoded 4-549 2E 



HA855 



DS to Line 



aTTt 
4-53; 
_ 



Connect DS to Line 
4-545 5B 
4-537 9C Enabled Latch 



HA891 







Jumper 



Jumper 



Jumper 



Jumper 



OR 



-Data Term Ready A (Modem A) 



OR 



* 



Req to Send 



£l 



FL 



HA883 



4-543 7B; 4-547 3A; 4-559 4A 
-Req to Send Latch 



4-537 8C INTFB 
Not Sync Diag 



4-549 7C (Not) Prep Cmnd Latch 



Jumper 



Jumper 



OR 



Req to Send A (Modem A) 



Data Term Ready B (Modem A) 



Req to Send B (Modem A) 



HA883 



i ►— (Not) Req to Send — 
I— 4-547 4D; 4-553 2A 



4-537 8E INTF A Not Sync Diag 
4-541 9C (Not) OverFlowTgr — 







(Send Mark) 



N/ 



Send Data S/ 

t T E FT^ 



Send Data Tgr 4-545 5B 



4-537 9C Enabled Latch 

Send Data Space A (Transmitted Data) 



Enable SCR 4-559 4B 



HA883 



HA883 



4-537 8E INTF B Not Sync Diag 



Send Data Space B (Modem A) 



HA883 
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Received Data A 



Clear to Send A- 



£o Data Set Ready A 

CO 

CD 



Data Carrier Det A 



XmitSig Element Timing A 



Recv Sig Element Timing A 



^ Ring Indicator A- 



Data Set Ready B- 



Ringing Indicator B 



Receive Data Mark B 



D Clear to Send B • 



Serial Clock Xmit B 



Serial Clock Recv B ■ 



SCT INT Clock 



SCR INT Clock 



Entries From 
Modem A 



Entries From 
Ext. Board 



HA887 



■Recv Data Mark A 4-559 4C 



Clear to Send A ..6B 



4-537 9E INTF B Not Sync Diag 

..4C Data Set Ready B 

4-537 8E Sync Diagnostic 

4-549 7C Prep Cmnd Latch 



Note 1 



Data Set Ready A 



Jumper 



Note 1 



Data Carrier Det A 



Jumper 



Serial Clock Xmit A 4-559 2A 



Serial Clock Recv A 4-559 2B 



Ringing Ind A 



Note 1 



.6A 



♦- Data Set Ready B 



Jumper 



Ringing Ind B 



Jumper 



Note 1 



-Recv Data Mark B 4-559 4C 



Clear to Send B • 



Serial Clock Xmit B 4-559 2A 



Serial Clock Recv B 4-559 2C 



SCT INT Clock 4-559 2A 



SCR INT Clock 4-559 2B 



4-537 9D INTFA Not Sync Diag- 



OR 



DSR or Ringing A 4-555 2B 



,.5A Clear to Send A 



4-555 4C Req to Send Latch 
4-537 8E Sync Diagnostic — 



OR 



DSR or Ringing B 4-555 2B 



OR 



i 



Data Set Ready 4-541 2D; 4-543 2A 



OR 



I 



Clear to Send 4-543 2A; 4-547 3B; 4-551 5A 



Note 1 : Refer to ALD HA000 for jumper connections 
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4-557 5 D SCT INT Clock 

4-557 5D Serial Clock Xmit B 



4-557 5B Serial Clock Xmit A- 



Jumper 
Note 1 



OR 



OR 



4-557 5B Serial Clock Recv A- 
4-557 5D SCR INT Clock 



4-557 5D Serial Clock Recv B 



Jumper 
Note 1 



OR 



OR 



4-555 5C Req to Send Latch 

4-537 8E INTF B Not Sync Diag 

4-537 8E I NTF A Not Sync Diag 



4-537 8D Sync Diagnostic - 
4-545 8D Sync Diag Clock - 
4-545 8 D Select Diag Clock- 



4.84 kc 



4-555 7C Enable SCR" 



OSC 



4-537 8E INTF B Not Sync Diag 



4-557 5C Recv Data Mark B 

4-537 8E INTF A Not Sync Diag 

4-557 4A Recv Data Mark A 

4-545 8D Recv Data Mark Diag - 

4-537 8E Sync Diagnostic 



OR 



OR 



OR 



OR 



Sample Time - 



4-537 8C Adapter Reset- 
4-537 4A ACycleTgr— 



OR 



4-537 3A B Cycle Tgr 

..9B (Not) Clock Transition- 
4-537 8C Adapter Reset 



Recv Data Mark (to Ext Board) 



..8B Clock Transition 



^ 



4-537 8C Adapter Reset- 



W o 
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6 t> 
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Ov to 



CLK Xion 



OR 



FL 



f — Clock Transition ..5D; 4-555 2D 



HA893 



(Not) Clock Transition „6C 



n 



Recv Data 



OR 



FL 



HA893 



Bit Req 



a 



OR 



FL 



HA893 



Bit Request 4-551 5A; 4-553 2A 



* 



(RecMark) 



V 



Recv Data 1 4-553 6A 



Note 1 : Refer to ALD Logic Page HA000 for Jumpering. 
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Line Selection 
Jumpering 



4-507 7B Line Selected 



4-537 8A Sync LA Selected 



Start/Stop 



Bl SYNC 
Note 1 



-ACU Selected 



HA901 



4-500 5 A Bus Out 0-7 



4-503 9D Dl LOUT Tag 



4-501 T2-T3 

Buff Rst 



4-585 5E Selective Rst ■ 
4-503 9D Dl LOUT Tag 



OR 



4-501 T6-T7 



FL 



T 



DILOUT Buffer Reset 
3E 



HA902 



4-500 5A Bus Out 0-7 1 



4-503 9D DILOUT Tag 



..3C Dl LOUT Buffer Reset 



ACU 
DILOUT 

SET 
BUFFER 



HA905,906 



ACU 
DILOUT 

RESET 
BUFFER 



HA907,908 



■Set Diag 1 
-Set Diag 2 
Set DPR - 
Set CRQ — 
SetNB8 — 
-SetNB4 — 
Set NB2 — 
SetNBI — 



. Reset Diag 1 
■ Reset Diag 2 
- Reset DPR — 
. Reset CRQ - 
Reset NB8 — 
Reset NB4 — 
Fleset NB2 — 



-Reset NB1 



10" 
11" 
12" 
■13- 
14" 
15- 
16 ■ 
17" 



A 
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y A 



- 1 - 
-2" 

1 
10 



1 

11 



- 1 - 
■12- 



- 1 - 

■13- 



- 1 
•14- 



15- 



- 1 - 
16- 



■17- 



FL 



FL 



FL 



FL 



FL 



FL 



FL 



FL 



HA91 1-913 



ACU Diag 1 Latch 4-585 2A, 3C, 3D, 6D 



ACU Diag 2 Latch 4-585 2A, 3C, 3D, 6D 



ACU DPR Latch 4-585 2B, 6E 



ACU CRQ Latch 4-585 2B, 5D 



ACR NB8 Latch 4-585 2B; 



ACU NB4 Latch 4-585 2B 



ACU NB2 Latch 4-585 2B 



ACU NB1 Latch 4-585 2C 



Note 1 : Any Line may be attached to any ACU. However, only one line per ACU. 
ACU Selection is made by connecting the appropriate jumper. 
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4-581 4C ACU0 Selected 



4-583 8A ACU Diag 1 Latch 
4-583 8A ACU Diag 2 Latch 
/ACU0PWI 
From ACU < 



I/ ACUOPND 
' ACU ACR 
4-583 8B ACU DPR ■ 
4-583 8B ACUOCRQ 



4-583 8C ACU NB8 Latch 

4-583 8C ACU NB4 Latch 

4-583 8D ACU NB2 Latch 

4-583 8 D ACU 0NB1 Latch 
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4-583 8A (Not) ACU Diag 2 Latch 
4-583 8A (Not) ACU Diag 1 Latch 



(from ACU) ACU ACR 



4-583 8A 



ACU Diag 1 Latch. 
ACU Diag 2 Latch. 



(From ACU) ACUOPND 



ACU DILIIM PosO \ 



ACU DILINPosI 



ACU DILIN Pos2 

ACU DILINGPos3 
ACU DILIN Pos4 

ACU DILIN Pos5 
ACU DILIN PosS 

ACU DILIN Pos7 



4-587 5A 



HA914 



* Active 
Inactive 



4-581 4C ACU Selected 



ACU CRQ and Not Diag (To Autodialer) 



4-583 8A 



(Not ACU Diag 2 Latch 



OR 



(Not) ACU Diag 1 Latch 
(From ACU) (Not) ACU PWI 



ACU ACR Gated - 



OR 



ACU PND Gated 

( (Not) ACU DPR Latch 
ACU CRQ Latch 



4-583 8B 



OR 



ACU DPR Latch 



4-505 4C CCTRL Reset Control Tag 
4-501 9D CFW KH Pos 







OR 



4-507 8E General Reset 
4-583 4A ACU Selected - 



ACU Reset 



Selective Reset 



FL 



4-583 2C 



4-583 3C Dl LOUT Buffer Rst 
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DIALServReq 4-515 2D 



(ACU Serv Rea) 



OR 



FL 



HA915 



HA901 
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Sync Diag 1 



(From 2nd BSA) Sync Diag 2 



OR 



(From BSA) BSA1 Diag Mode 



Jumper 
Note 1 



Autodial Gate. 
4-59 2A 



BSA1 Diag Gate 
4-591 2A 



Note 1 : Refer to ALD HA000 for jumpering. 



4-585 7A, 7B ACU DILIN Pos 0-7 



4-585 7 B Line Trigger IC1 



4-589 9A Transition Trigger I C1 



4-589 8C Delay Trigger I C1 



4-589 8D Correction Phase IC1 



4-591 6E Internal Recv Clock 1 



4-591 8E Internal Xmit Clock 1 



4-541 6C Character Phase 1 



4-591 4A Internal Clock OSC 



DILIN Assembler 



HA967-969 



DILIN Pos 0-7 (to CPU) 4-503 7D 
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4-591 5D (Not) One Half Stage Rec CLK1 

4-591 5D (Not) One 4th Stage Rec CLK ~ 

4-591 5D (Not) One 8th Stage Rec CLK ~~ 

4-591 5E (Not) Internal Rev Clock 



4-591 8C One 16th Stage R-T CLK 
..8E Correction Phase Latch — 



4-591 8C (Not) One 16th Stage R-T CLK- 
4-591 5E Internal Recv Clock 



.8E (Not) Correction Phase Latch 



4-591 5E I nternal Recv Clock 

4-591 8C One 16th Stage R-T CLK 



Subtract 



Add 



Subtract 



Add 



.9A Transition Tgr 



4-541 6C Character Phase 



OR 



OR 



OR 



..7B (Not) Line Trigger IC1 
4-559 6D Recv Data Mark 1 - 



r 



4-559 6D (Not) Recv Data Mark 1 



OR 



4-591 8B One 32nd Stage R-T Clk 



4-591 6E Internal Recv CI K 



4-559 6D Recv Data Mark — 
4-589 5E Internal Recv Clk 



Line Tgr 



r- 



ineTgr IC1- 
4-587 5A 



• (Not) Line Trigger ..5A 



HA971 



4-541 6C (Not) Character Phase 



B 



Q 



fl- 



J- 



OR 



Delay Tgr 



,9A Transition Tgr 



o 



4-591 8B One 32nd Stage R-T Clk 



FL 



HA972 



OR 



Correction Phase 



OR 



FL 



HA972 
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Transition Tgr 



FL 



Transition Trigger I C1 4-587 5B; 
..6C, 4E 



HA972 



Delay Trigger I C1 4-587 5B 



Correction Phase IC1 4-587 5B; ..2B 



(Not) Correction Phase IC1 ..2C; 4-591 3C 
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153.6 KC 





OSC 
Note 1 






28.0 KC 




OR 








OSC 
Note 1 

















4-587 3A Autodial Gate 

4-587 3A BSA1 Diag Gate — 

Sync Diag Clock 1 - 
4-587 3A BSA2 Diag Gate — 

Sync Diag Clock 2 



4-589 7D (Not) Correction Phase IC1 



Internal Clock OSC 4-587 5D 



OR 



-Internal Clock Adv 
Svc Gnd 



Jumper 
Note 2 



ftEH 



Jumper 
Note 2 



A I Step 1/1 28th Stage 600 BPS 



Step 1/64thiStage 1200 BPS 



Jumper 
Note 2 



Step 1/32nd Stage 2400 BPS- 







^r 



Note 1 : 1 53.6 Kc oscillator is used for clock speeds of 600, 1 200, or 2400 bps features 
128.0 Kc oscillator is used for clock speed of 2000 bps feature 

Note 2: Refer to ALD HA000 for jumpering 



Recv Clock 



1/8 
Stage 



1/4 
Stage 



1/2 
Stage 



Rec 
Strobe 



HA975-976 



4J 



One 8th Stage Recv Clock 4-589 2A 



One 4th Stage Recv Clock 4-589 2A 



One Half Stage Recv Clock 4-589 2A 



Internal Rec Clock 4-587 5C; 4-589 2B, 2C, 7A 



Transmit-Receive 
Clock Countdown 



1/128 
Stage 



1/164 
Stage 



1/32 
Stage 



1/16 
Stage 



I HA973, 974 



r 



Xmit Clock 



1/8 
Stage 



1/4 
Stage 



1/2 
Stage 



Xmit 
Strobe 



HA977-978 



One 32nd Stage R-T Clock 4-589 7A 



One 16th Stage R-T Clock 4-589 2B 



Internal Xmit Clock 4-587 8C 
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External Decode Bit 



2560 Mode 



AS Decode or 



AS Decode 1 or 9 



AS Decode 2 or A 



4-32 P2 4E/ 



AS Decode 3 or B 



AS Decode 4 or C 



AS Decode 5 or D 



AS Decode 6 or E 



AS Decode 7 or F 




— 



— 3 



— 5 



— 6 



—7 



▼ 

No- 



v 



4-661 5E 2560 Ready 

4-665 5B 2560 Hopper Check 
Card Code FL 4-9 — 



4-665 5D (Not) 2560 Rd or Pch Check — 

4-667 7 B (Not) 2560 Print Busy 

Card Code FL 12, 1 1, 0, 1 , 2, 3 



4-661 9B 

4-657 3B 

4-659 4E 

4-667 4C 

4-667 3B 

4-669 5C 

4-685 5B 



Cycle Run 

2560 Primary 

2560 Card in Prepunch 
(Not) Cell 7 Dark FL - 

Punch Execute FL 

Read Execute FL 

2560 Card in Pre-read - 
Any Feed CB 



4-663 8 A 
4-675 8B 
4-667 4E 
4-667 6B 
4-669 7E 

4-655 6B 
4-685 7C 



2560 Feed Check 

(Not) 2560 Card Print Request' 

2560 Punch Request 

Card Print Execute FL 



(Not) 2560 Read Request — 
(Not) 2560 Runout Request 

Motor Ready 

Punch Inc Dr CB A 



(Not) MFD 1-8 Bits 0-7 



(Not) MFD1-8 Bits 0-7 



(Not) MFD1-8 Bits 0-7 



MFD1 to 8 Bits 0-7- 
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2560 Ext Bus In Bits 0-7 
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4-13 AS Decode 1 



4-685 4D (Not) Feed CB 6 

4-685 4C (Not) Feed CB 5 

4-685 4C (Not) Feed CB 4 

4-685 4B Feed CB 3 

4-685 4B (Not) Feed CB 2 

4-685 4A (Not) Feed CB 1 

4-661 9B (Not) Feed Clutch Select 

4-655 6B Motor Ready 



4-13 AS Decode 3 - 

4-673 5A 
4-667 8B 
4-673 6H 
4-661 6 A 
4-661 9A 
4-681 5E 
4-657 4D 
4-673 6D 



(Not) Pri First Pch Sel 

Allow Column Emitter Latch 

(Not) Pri Prepch Req Sel 

FCB 1 to FCB 2 Latch 

(Not) Pri Read Inject Sel 

(Not) Read Cell 4 to 9 

(Not) Pri Hopper Select 

(Not) Any Punch Drive 



4-13 AS Decode 5 



4-673 6C (Not) Sec First Punch Sel — 

4-657 7B FCB 4 to FCB 5 Latch 

4-673 5G (Not) Sec Prepunch Req Sel 

4-673 6F FCB 3 to FCB 6 

4-661 9A (Not) Sec Read Inject Sel — 

4-675 5B Card Print Mag Strobe 

4-657 4C (Not) Sec Hopper Select. 

4-675 5C (Not) 100 U Print Pot 



4-13 AS Decode 7 



4-679 4D (Not) Corner Kick SC 9 Exp 



4-679 4C 
4-679 4C 
4-679 4D 
4-681 4B 
4-669 5A 
4-679 4B 
4-685 4A 



(Not) Aft Pri SC 8 Exp 

(Not) Pre Pr SC 7 Exp 

(Not) Pre Pch Pri SC 5 Exp 
Read Cell 3 Exp 



Cell 3 Dark Latch 

(Not) Input Stat SC 1 Exp 
(Not) Feed CB 1 



Note 



MFD 1 



Note 



MFD 2 



Note 



MFD 3 



Note 



MFD 4 



MF650-653 



4-13 AS Decode 9 

4-659 4A 
4-659 4C 
4-659 4B 
4-685 7 A 
4-685 7B 
4-685 7C 
4-673 6E 
4-659 8E 



4-13 AS Decode B 

4-659 9C 

4-659 4E 

4-669 5D 

4-659 9B 

4-659 8D 

4-659 4D 

4-679 4C 



4-13 AS Decode D 



Cell 1 Dark Latch 

Cell 4 Dark Latch 

Cell 5 Dark Latch 

Punch CB 1 

Punch CB 2 

Pch Inc Dr CB B 

(Not) Pch Push Clutch Sel 
(Not) Cell 8 Dark Latch - 



Pr Gt Sel or Pr Trnsp Roll • 

Cell 7 Dark Latch 

Col Emitter Test Latch — 
(Not) Stacker Sel Request - 
(Not) Corner Kick Mag Sel 

Pass Print Latch 

Pass Punch Latch 



(Not) Pre Rd Pri SC 3 Exp 



4-685 7B Punch Push CB 1 



4-673 5E 

4-673 6F 

4-679 4E 

4-673 6E 

4-679 4D 

4-669 8A 

4-657 7C 



Punch Push Latch 

(Not) Sec Punch Push Sel — 
(Not) Pre Pch Sec SC 4 Exp- 
(Not) Pri Pch Push Select — 
(Not) Pre Pch Pri SC 5 Exp - 

Cell 2 Dark Latch 

(Not) Mechan Cycle 



4-13 AS Decode F 



4-665 5D (Not) 2560 Rd or Pch Check 



4-667 8B 
4-661 5E 
4-665 5B 
4-669 5E 
4-669 9D 
4-681 5D 
4-669 8C 



(Not) 2560 Print Busy 
2560 Ready 



2560 Hopper Check 

Col Emitter Latch 

Rd Strobe Intlk Latch - 
(Not) Read Cell 12-3 — 
(Not) Read Col Emitter 



Note 



MFD 5 



Note 



MFD 6 



Note 



MFD 7 



Note 



MFD 8 



Note: 

The indicated gates (AS Decodes) are ANDed with 
the inputs to produce signals on the input bus bits 0-7 
for those signals present. 

Output further gated in SX051 -054 with the AS decodes 
so that (Not) conditions on this page produce inputs 
to the appropriate bus-in lines. 
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MF650-653 



MFD 1 to 8 Bits to 7 to SX051-054 
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Power On Reset 



A 4-663 9B (Not) 2560 Feed Ck- 

4-661 9B 2560 Cycle Run 

4-679 8B 2560 NPRO Latch - 

4-667 5A Any 2560 Execute - 



OR 



Execute Command 
4-663 6D 



Motor Latch 



4-657 3D Start Inhibit 

2560 (Not) Motor Hold Sw 
4-661 5D Stop Condition 



4-659 4D (Not) Pass Punch Latch 
4-657 8D Run-in Cycle 



4-13 Ext AS Field Decode F 
^ 2560 Mode 



Wd Type OSet Pulse 



4-13 Ext AS Field Decode D- 



5T C 



4-13 Ext AS Field Decode B 



Wd Type Reset Pulse- 



OR 



FL 



MF101 



I — JnI — 500 



Set Power On Reset Latch 
■Motor Delay 4-679 4A (Not)DiagOn 



500ms Min 



DLY 



- Motor TD- 



• Motor Relay Select 2560 



(Not) Card Print Bit 15- 
Run In Rattle 2560 



DLY | Control A Delayed 4-667 3B; 

4-673 4F 



r& 



Control A 4-679 4A Diag On 

4-657 2B 2560 By Pass Motor Rdy Dly 

4-661 7D 



Control B 4-661 3C; 4-665 3D; 4-667 3D 



Control C 4-661 7 D; 4-665 7A, 3C 



Motor TD 



H3" 



FL 



n 



OR 



OR 



OR 



MF101 



2560 NPRO Key- 



j: 



FL 



MF522 



4-12 K Low Bit 2 



4-679 8D 
NPRO Intlk Latch 

4-685 4C FCB 5 



T 

Y CPUCSLSw- 

-* Motor Ready 



OR 



OR 



Reset Emulate 4-693 3B; 4-695 2B 



Power On Reset ..7E 



OR 



2560 Reset 4-659 3A; 4-655 3B,7Br 4-667 3D 



Machine Reset Sw 



OR 



2560 Stop or Reset 4-667 6B; 4-675 6C 



4-659 4A Cell 1 

Dark Latch - 
3A Execute Command — 



MF610 



(CE Switch) CE Mode 



4-667 7 B 2560 I/O Check 2 
4-679 4A Diag On 



Control A Prime 4-693 4A; 
4-695 3D 



Control B Prime 4-693 3C 
4-695 2A 



Control C Prime 4-661 3B; 4-693 4E 



4-659 4 D Pass Punch Latch - 

4-669 8A Cell 2 Dark Latch - 

4-669 5A Cell 3 Dark Latch - 

4-659 4C Cell 4 Dark Latch — 

4-659 4B Cell 5 Dark Latch - 

4-659 4E Cell 7 Dark Latch - 




Unconditional Check Stop 4-679 6C 



Jumper MF522 

2560 Error to Console 



Stop or All Stations Empty 4-661 3C 



MF101 



Gate CPU to Ext Pulse Pwr 



2560 Ext Gate 4-675 6A 



4-667 5A Any 2560 Execute 



4-13 Ext AS Field Decode 3 



Punch Data 
• Buffer Gate 
4-665 3D 
4-667 5E 



4-13 Ext 
AS Field . 
Decode 1 



— Set Stacker Sel 
Req 4-659 7 A 
4-667 7D 



4-13 Ext 
AS Field — 
Decode 5 



(Not) All Stations Empty 



2560 Meter 



— Set Head 
Sel Req 
4-675 3D 



..8B Power On Reset - 
4-679 8B NPRO Latch - 



OR 



FL 



Metering Out ■ 



2560 Meter Go 



MF101 
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2. B 



2560 Pri Hopper SW 

4-659 4A (Not) Cell 1 Dark Latch 
4-661 9B Feed Clutch 



4-659 4A Cell 1 Dark Latch 

4-659 5A (Not) Cell 3 Dark Latch- 



4-661 9A Feed Cycle 



4-655 8B Power On Reset 



Rail Select 



E 



4-12 K Low Bit — 
4-655 3B Control A 



4-12 K High Bit 2 



FL 



Pri 



f Sec 



2560 Sec Hopper SW 

4-669 8A (Not) Cell 2 Dark Latch 



4-665 4A Pri Hopper Check Latch • 
4-665 4B Sec Hopper Check Latch 

4-663 8D 2560 Attention- 

4-663 9B 2560 Feed Check 

2560 Stop Key 



OR 



MF211 



2560 Start Key 

4-667 5A (Not) Any 2560 Execute 
CPU T8 2560 



.7E (Not) Run-in Latch 



rfF 



MF211 



OR 



Pri Hop Feed 



OR 



FL 



MF 211 



Stop Key 



OR 



OR 



Run In Cond 



OR 



Sec Hop Sel 



_4-659 3A; 4-663 3A 
" 4-673 4H.. 

4-685 6A Feed CB4 - 



a 



T8 2560 



CPU T6 256 



°ti 



FCB4 Front *Note 1 



OR 



FL 



4-661 3D 
4-663 3C 



MF 111 



FCB4-FCB5 



4-685 6 A Feed CB5- 



OR 



FL 



MF 111 



4-661 8C Allow Feed Latch 

4-679 8B (Not) 2560 NPRO Latch 



-5D 



4-661 9B 2560 Cycle Run 

4-667 4C Punch Eject Cycle Latch 



Pri Hop Sel 



Start 



Start Inh 



8E Run In Latch 
2560 Stop Key — 



7B (Not) FCB4-FCB5 Latch 
CPU (Not) T6 



7A FCB4 Front Latch 



OR 



OR 



7C (Not) Test for Run In 



4-659 4A Cell 1 Dark 
4-669 5A Cell 3 Dark 

2560 Pri Hop Empty - 
4-669 8A Cell 2 Dark 



T 



4-659 4A (Not) Cell 1 Dark 



V- 



OR 



FL 



MF 211 
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OR 
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— Cycle End 4-661 7D; 


O 


4-667 3D; 4-693 7D 





2560 (Not) Pri Hopp Empty - 
2560 (Not) Sec Hopp Empty - 
6-679 8D NPRO Intlk Latch - 
4-679 8B 2560 NPRO Latch 



OR 



OR 



4-679 4A (Not) Diag On 
4-685 6 A Feed CB 4 — 



Clock Off Power 



OR 



• — Test for Run In 5E 



OR 



Mechanical Cycle 4-667 7A 



Run In Cycle 4-655 3B; 4-661 8A,8B,7E 



T6 2560 



Run In 



2560 Start Key 

4-663 9B 2560 Feed Check- 



OR 



FL 



i 5D; 4-665 3B 



3E 



MF 211 



'Note 1 : 

FCB4 Front Latch On for One CPU Cycle T8 toT8 
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4-673 6F FCB 3 to FCB 6 

4-679 5B (Not) Input Stat SC 1 Exp 



4-685 6 A Feed CB 3 

4-657 4A Fri Hopper Feed Latch 

4-655 8B 2560 Reset 



4-679 5D (Not) Pre Punch Pri SC 5 Exp 



4-663 8D Feed Check in Punch 
B (Not) NPRO Key 

4-661 9B (Not) 2560 Cycle Run 



4-657 3B (Not) Secondary 
T6 2560 



4-661 9A Feed Cycle 
4-685 6A Feed CB 2 
4-685 6F Punch Push CB 



4-679 5E (Not) Pre Pch Sec SC 4 Exp 



4-657 3B (Not) Primary 



T8 2560 



4-685 6 A Feed CB 5 



4-679 5C (Not) Pre Print SC 7 Exp 
4-655 8B 2560 Reset 
4-655 6B Motor Ready 



8E; 4-663 6B 



Corner Kick 
Magnet Select 
2560 



2560 Stack Sel Req 7E; 
4-653 5C 




Print Gate Select 
(CD Print Only) 



♦— Dummy Print Trans 
Roll (Not CD Print 
/ V Only) 



/ ^ 

\ Jumper If Card Print 
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GO 
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3D 

CD 
CO 

D. 
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GO 

CO 



CD 
CD 
Q. 

O 

o 

3 



(Jl 
O 



4-12 K Low Bit 2 



4-669 5A 
4-657 6D 

4-657 4B 

4-665 4A 

4-665 4B 

..8D 



Cell 3 Dark Latch - 
Start Latch 



(Not) Run In Condition 

Pri Hopp Chk Latch 

Sec Hopp Chk Latch 

(Not) Allow Feed L 



4-679 8B Runout Request 



4-669 8 A Cell 2 Dark Latch 
4-655 3E Control C Prime - 
4-12 K Low Bit 3 



4-657 4B Run in Condition 

4-665 4A (Not) Pri Hopp Chk L - 

4-665 4B (Not) Sec Hopp Chk L- 

. .8C Allow Feed Latch 



2560 Pri Hopper Empty 



..6A Card in Pri Hopper Latch 



4-657 3D (Not) Start Inhibit 



4-679 4A (Not) Diag On 

4-663 8D 2560 Attention 

4-663 9B 2560 Feed Check 

4-655 8D Stop or All Sta Empty- 

4-655 3C Control B 

4-1 2 K Low Bit 

4-667 4C Punch Execute L 

4-655 5B Hopper Check 

4-657 7A FCB 4 Front Latch 



..6B Card in Sel Hopp Latch- 
2560 Sec Hopp Empty 



OR 



OR 



Pri Feed 
Used 



OR 



FL 



MF201 

Sec Feed 
Used 



OR 



FL 



MF201 



C=i 



Ready Pri 



OR 



FL 



MF201 



c 



Ready Sec 



OR 



FL 



MF201 



4-657 3B (Not) Primary — 
4-657 3B (Not) Secondary 



4-685 4A Feed CB 1 



4-685 4B Feed CB 2 • 



FCB1-FCB2 



2560 (Not) Pri Hopper Empty 



4-655 8B Power On Reset f 

4-685 4C Feed CB5 



2560 (Not) Sec Hopper Empty 



4-665 3A; 4-693 3B 



FL 



MF111 



4-673 5 A 



4-657 3B Primary 



;:□ 



Card in Pri 
Hopper 



4-657 3B Secondary - 



4-657 8D (Not) Run in Cycle 



OR 



FL 



.3C 



4-657 4B (Not) Run in Condition ■ 
4-665 5B (Not) Pri Hopper Light - 
4-665 5C (Not) Sec Hopper Light - 



MF111 



4-657 8D Run In Cycle- 



Card in Sec Hopper 4 " 667 4 C Eject Cycle L~ 

_ ..3D 



FL 



4-667 6B (Not) Card Print Ex Latch 



OR 



MF111 



4-655 6B Motor Ready 



4-667 4C Punch Eject Cycle Latch 

4-685 4C Feed CB 5 

4-685 4D Feed CB 6 

4-655 8B Power On Reset 

4-685 4A Feed CB 1 



■Stop Condition 
4-655 3B 



■4-665 3C; 4-695 2 A 



4-655 3C 
4-12 
4-655 3B 
4-667 4A 
4-663 9B 



Control C 

K Low Bit 

(Not) Control A 

Rd Ex or Strobe Intlk - 
(Not) 2560 Feed Check 



4-667 4C 
4-659 6C 
4-669 8B 



(Not) Punch Eject Cycle- 
(Not) Card in Prepunch - 



OR 



(Not) Allow Col Emitter L- 

4-657 9 A Cycle End 

4-657 8 D (Not) Run In Cycle 



OR 



OR 



Allow Feed 



FL 



MF121 



Feed Cycle 



Pri Read Inject Sel 2560 



Sec Read Inject Sel 2560 



Feed Cycle 4-657 3B; 
4-659 3C; 
4-669 4D 
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Cycle Run 4-651 7B; 
4-655 3A; 
4-659 3B 



Feed Clutch 4-657 3A; 
4-673 4H; 
2560 



T 
Y 



-* 4-657 7C, 3A, . .3B 



.3A 



OR 



FL 



LP 



Y 



4-657 3B; 4-659 3C; 
4-669 4D; 4-673 4B 



MF121 



OR 
OR 



2560 Ready 4-651 7A 
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CPU T8 2560 

4-657 4A Pri Hopper Feed Latch 



4-685 4B Feed CB 3 

4-679 5B (Not) Input Sta SC 1 Exp 



OR 





nput Sta Chk V 



4-657 3B 

4-679 5D 

4-685 7B 

4-657 3B 

4-679 3E 



4-657 8D 

4-659 4D 

4-659 4E 

4-657 7A 



Primary 

(Not) Pre Pch Pri SC 5 Exp 
Punch Pusher CB 1 



Secondary 

(Not) Pre Pch Sec SC 4 Exp 




(Not) Run In Cycle 
Pass Punch Latch 
(Not) Cell 7 Dark Latch 
FCB 4 Front Latch 



4-681 7B Any Read Cell Dark 
4-685 4 A Feed CB 1 



4-659 8D Pass Print Latch 



4-679 8B Runout Request 



FL 



MF501 



Pch Push Chk V 



4-679 7B 



MF501 




MF501 



I 



Print Sta Chk V 

A I FL ' 



MF501 



4-679 5C (Not) Aft Print SC 8 Exp 
4-679 5D (Not) Cor Kick SC9 Ext 



CPU T8 2560 

4-685 4B Feed CB 2 

4-659 8A Stacker Sel Req Intlk L 
4-659 8E (Not) Cell 8 Dark Latch 
4-655 8B Power On Reset 




2560 Jam Bar 



4-655 3A Execute Command 
2560 Cover Intlk Switch 



4-685 4A Feed CB 1 

4-661 9B (Not) 2560 Cycle Run 

4-655 7A Power On Reset Latch 



MF506 



Jambar Chk 



FL 



5 



MF506 



Cover Intlk Chk 



OR 



FL 



MF506 



Extra Fd 
Cycle Chk 



JOR 



FL 



MF506 



MF506 



4-679 5A (Not) Block Feed Check 



. .9E Machine Check ■ 
2560 Motor Hold Sw 



Feed Check 4-669 6E 



4-679 4A Diagnostic On 



4-655 8B Power On Reset- 



OR 



MF341 



2560 Combined Atten Sw- 



OR 



4-669 7D Col Emitter Chk Latch 

4-665 6D Extra Pch Cycle Chk Latch 



OR 



MF506 



2560 Feed Check 
4-651 7C; 
4-655 2A; 
4-657 3E,7E, 



Feed Check In Punch 4-659 3B 



OR 



MF601 



r 



Attention Light 2560 



2560 Attention 
4-657 3D; 4-661 3C 

..8B 

Machine Check 



MF506 
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4-661 6A Card in Hopper Pri Latch 
4-657 7A FCB 4 Front Latch 
4-659 4A (Not) Cell 1 Dark Latch 



4-661 4C (Not) Ready Latch Pri 



Hopper Check 
Pri Latch 



4-657 3D; 4-661 3A, 3B 



4-655 8B 2560 Reset 



4-679 8B 2560 Runout Req 



2560 Start Key 



4-657 7E (Not) Run in Latch 



4-661 6B Card in Hopper Sec Latch 
4-669 8A (Not) Cell 2 Dark Latch 
4-685 4B Feed CB 3 



4-661 4D (Not) Ready Latch Sec 



4-679 4A 
2560 
4-655 3C 
4-12 
4-669 5E 
4-669 9D 
4-677 



(Not) Diag On 
Fiber Optic Check 
Control C 
K High Bit 

(Not) Column Emitter Latch 
Read Strobe Intlk Latch 
Unequal Compare 



4-655 3C Control C 

4-12 K High Bit 3 

4-663 9B 2560 Feed Chk 



Mach Reset Sw 
4-657 6D Start Latch 
4-655 8B 2560 Reset 



4-12 K High Bit 2 or Ext Bit 5 




4-655 3C Control B 

4-12 KHigliBitO 

CPU Machine Reset SW 
CPU Check Reset Sw 
2560 Reset 



4-655 4E Punch Buffer Data Gate 
4-667 4C 2560 Punch Execute Latch 
4-667 4D (Not) Punch Time 
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4-655 7D 



4-663 9E 



MF521 
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.7A Card Print Execute Latch 



4-669 9D Read Strobe Intlk. Latch 



Control A Delayed 



(Not) Prevent I/O Execute 
4-12 K Low Bit 3 



4-655 3C Control C 

Machine Reset Sw. 

Unusual Condition — 
2560 Stop or Reset — 



4-655 3B Control A - 
4-12 K Low Bit 1 



4-12 K Low Bit 2 



OR 



4-657 9A Cycle End 



4-655 3C Control B 

4-12 K High Bit 3 

4-673 6D Any Punch Drive 



4-655 8B 2560 Reset - 
4-685 7B Punch CB 2 



FL 



MF301 

Punch 
Execute 



a 



FL 



MF301 



FL 



MF301 



Punch 
Time 



OR 



FL 



MF331 



E- 



Punch CB 1 



4-663 9B 2560 Feed Check 



'Output approximately every 30 seconds 



Read 

Execute Y 



t 



OR 



4-651 7B 
4-669 6E 



f 



? 



Punch 

Ej. Cycle V 



~T~ OR 



OR 



MF301 



Any 2560 Execute 
4-679 7A 

Rd. Ex or Strobe Intlk 



4-659 4E Cell 7 Dark Latch 
4-655 6B Motor Ready 
4-657 7C (Not) Mech. Cycle 



15M 
Upper Pot. 



4-655 3C Control B 
4-12 K Low Bit 3 



4-651 7B; 4-655 6B Motor Ready- 

4-661 3D; 4-665 3D 




Print Bail Delay 4-675 6B 



4-655 3C Control C 

4-12 K Low Bit 2 

4-655 8C 2560 Stop or Reset 



Print Allow 4-675 6B 
Print Bail Select 



MF741 MF741 
4-679 4A Diagnostic On 



Requirement Not) Buck Off Intlk Latch 



Ext Bus-Out Card Print Bit 1 6 



OR 



4-661 7C;7D,8B; 
4-657 7D; 4-673 5A 



CPU Machine Reset Sw 
4-655 3C Control B — 



4-12 K High Bit 1 



OR 



FL 



Print Busy 4-653 6D 



MF701 



Ext Bus Out Bit 7 



4-665 3E; 4-671 3A 



4-12 K Hi Bit 2 or Ext Bus Out Bit 5 



4-655 7E Set Stack Sel Request 



Dly 



Stack Dec 
Bit 1 



Ext Bus Out Bit 5 



OR 



4-655 4E Punch Buff Data Gate- 



MF331 



f- 2560 Punch Request 
4-651 7C; 4-671 3A 



4-669 7E 2560 Read Request Latch- 

4-675 8B 2560 Card Print Req 

4-659 9B 2560 Stack Sel Req 

4-679 8B 2560 Run Out Req 



4-693 4A (Not) 2540 Emulate Latch _ 



OR 



fl 



Punch Gate B 4-671 7A 



MF331 



Ext Bus Out Bit 6 



Punch Gate A 4-671 3D 



MF331 



2560 Trap Req 



FL 






MF351 



Stack Dec 

Bit 2 y 



FL 



f 

4- 



MF351 



Stack Dec 
Bit 4 



FL 



x 



Stack Magnet 2 Select 2560 



Stack Magnet 3 Select 2560 



Stack Magnet 4 Select 2560 



Stack Magnet 5 Select 2560 



MF351 
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4-655 8B Power On Reset 

4-657 3B (Not) Secondary 
4-655 8B 2560 Reset 



4-679 5C Pre Read Pri SC3 Exp 
► 4-657 3B Primary 



4-681 7B Any Read Cell Dark Modified 



4-679 5B Pre Read Sec SC2 Exp 
4-657 3B Secondary 



4-657 3B (Not) Primary 



4-669 8A Cell 2 Dark Latch 



OR 



Cell 3 
Dark 



4-685 4A Feed CB 1 - 
4-661 9 A Feed Cycle 



OR 



FL 



MF321 



OR 



MF321 



c 



-X- 



OR 



OR 



c 



Col. Emit. 
Test 



OR 



FL 



MF321 



T8 2560 

(Not) T6 2560 



..8C Read Col. Emitter 



Col. Emitter 



FL 



MF311 



4-655 6D 
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Cell 2 Dark 



4-679 4B Pre Read Sec. SC 2 Exp. * 

4-657 3B Secondary 



4-655 8B 2560 Reset 



Record Emitter 2560 



4-685 4A Feed CB 1 



OR 



FL 



4-655 6D 



MF321 



Allow Col 
Emitter 



Card In Pre Read Station 



4-685 4C Feed CB 4 



2560 (Not) Block Rd. Emitter 
4-685 4D Read Emitter 



FL 



MF321 



4-661 7D 



Rd Col Emitter ..4E 



4-653 5B 
4-685 4B Feed CB 3 



4-685 4A Feed CB 1 



Col Emitter 
Check Latch 



4-655 8B Pow On Reset 

4-679 8B 2560 Run Out Req 



3j — [^ 

~~ OR| 






4-663 9E 



T6 2560 



MF511 



4-653 5E 



4-663 8A Feed Check 

4-657 7 A FCB 4 Front Latch - 

4-667 3B Read Ex Latch 



r 



OR 



Read Request 



4-667 3B (Not) Read Ex Latch 

4-655 3C Control B 

4-12 K Low Bit 1 



OR 



FL 



4-667 5E 



MF311 



Read Strobe 
Intlk 



FL 



4-665 3D; 4-667 4B 



MF311 



Read Data 
Strobe 4-671 3A 
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4-681 5E RdCell12Exp 

4-669 9E Rd Data Strobe 

4-683 6A Pch Check Bit 12 

4-667 4E 2560 Punch Req 

Ext Bus Out Bit 

4-667 4D Punch Time Latch — 

4-655 4E Pch Data Buffer Gate 



4-681 5E Rd Cell 11 Exp- 



^ 4-683 6B Pch Check Bit 1 1 
Ext Bus Out Bit 1 



4-681 5E Rd Cell Exp 



4-683 6B Pch Check Bit 



Ext Bus Out Bit 2 



4-681 5E Rd Cell 1 Exp 



4-683 6C Pch Check Bit 1 



(Not) Ext Bus Out Bit 6 

Ext Bus Out Bit 7 

4-667 6D Punch Gate A 



4-681 5E Rd Cell 2 Exp - 
^ 4-683 6C Pch Check Bit 2- 



Ext Bus Out Bit 6 

(Not) Ext Bus Out Bit 7 



4-681 5E Rd Cell 3 Exp — 
4-683 6D Pch Check Bit 3 



Ext Bus Out Bit 6 
Ext Bus Out Bit 7 



Buffer Reset 



^ 



"^ 



■^ 



^ 



OR 



1 
2 -J 



3- 
4 - 



OR 



1 — 
2- 



3- 

4- 



OR 



1 — 



2 — 



OR 



1 _ 



^5 — 



OR 



^5 — 



OR 



Card Code 12 



FL 



MF361 



Card Code 1 1 



FL 



Gn 



1F361 



Card Code 



FL 



MF361 



Card Code 1 



FL 



MF371 



Card Code 2 



FL 



MF371 



Card Code 3 



FL 



MF371 



* To 4-677 for unequal compare test 
and to CPU for read data input. 



Pch Mag 12 Select 4-679 4B, 2560 



Pch Mag 11 Select 4-679 4B; 2560 



Pch Mag Select 4-679 4C; 2560 



Pch Mag 1 Select 4-679 4C; 2560 



Pch Mag 2 Select 4-679 4C; 2560 



Pch Mag 3 Select 4-679 4D; 2560 



4-681 5E Rd Cell 4 Exp 



4-683 6D Pch Check Bit 4 

(Not) Ext Bus Out Bit 7 
(Not) Ext Bus Out Bit 6 
4-667 6D Punch Gate A 



4-681 5E Rd Cell 5 Exp 



4-683 6E Pch Check Bit 5 



Ext Bus Out Bit 7 

(Not) Ext Bus Out Bit 6 



4-681 5E Rd Cell 6 Exp 



4-683 6E Pch Check Bit 6 



(Not) Ext Bus Out Bit 7 
Ext Bus Out Bit 6 



4-681 5E Rd Cell 7 Exp 



4-683 6E Pch Check Bit 7 — 

Ext Bus Out Bit 7 
Ext Bus Out Bit 6 



4-681 5E Rd Cell 8 Exp - 
4-683 6F Pch Check Bit 8 



Ext Bus Out Bit 3 



4-681 5E Rd Cell 9 Exp 



4-683 6F Pch Check Bit 9 



Ext Bus Out Bit 4 



r\- 1 



-\ 



OR 



OR 



OR 



OR 



OR 



OR 



Card Code 4 



FL 



MF381 



Card Code 5 



FL 



MF381 



Card Code 6 



FL 



IF381 



Card Code 7 



FL 



t: 



MF381 



Card Code 8 



FL 



MF371 



Card Code 9 



FL 



MF361 



A — Pch Mag 4 Select 2560 



Pch Mag 5 Select 2560 



A — Pch Mag 6 Select 2560 



■ Pch Mag 7 Select 2560 



A — 



Pch Mag 8 Select 

4-679 4D; 2560 



' Pch Mag 9 Select 

4-679 4E; 2560 



* To 4-677 for unequal compare test 
and to CPU for read data input. 
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Form Y 24-35 29-0 
FES Y 24-0503 



4-661 6A FCB1 to FCB2 Latch 



4-667 4C Punch Eject Cycle Latch 



► 4-657 3B Secondary 



4-667 6B Card Print Execute Latch - 
4-657 3B Primary 



4-667 4C (Not) Eject Cycle Latch 
4-661 9A Feed Cycle 



rB 



OR 



OR 



MF131 



OR 



MF131 



Pri First Punch Eject Sel 2560 



-Sec First Punch Eject Sel 2560 



H 



4-665 6B Motor Ready 

4-667 4C Punch Execute Latch 

4-655 3B (Not) Control A 



4-685 7 C Punch Incr Drive CB A- 



4-655 3B Control A Delayed 



(Not) Prevent I/O Execute 



4-685 7B Punch Push CB 
4-657 3B Primary 



4-657 3B Secondary. 



4-685 4B Feed CB3 



4-655 8B Power On Reset 
4-685 4D Feed CB 6 



4-669 5D Col Emitter Test Latch 
4-661 9B Feed Clutch 



4-657 4A Pri Hopper Feed Latch. 



"& 



OR 



Punch Drive A 



FL f — 2560 



MF131 



Punch Drive B 



FL 



OR 



Any Punch Drive 4-667 3D 



• 2560 



MF131 



Punch Push 



OR 



FL 



3 



MF141 



(Not) Mech Cycle 



Pre-punch Reg Pri 



o 



FL 



MF141 



Pre-punch Reg Sec 



FL 



MF141 



OR 



Punch Push Clutch Sel 2560 



Pri Punch Push Sel 2560 



Sec Punch Push Sel 2560 



-FCB3toFCB6 4-679 7 D 



Sec Pre-pch Reg Sel 2560 



OR 



OR 



Pri Pre-pch Reg Sel 2560 



• Diagram 4-673. Punch Feed and Drive Control, Punch Push Control (2560) 



4-673 (3/69) 
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175 us Up 
Pot 



Ext As Field Decode F 



Diag. Pr Mag Strobe 
4-655 8B Power On Reset 



OR 



OR 



FL 



OR 



SS 



4-655 4E 2560 Ext Gate 



Cd Print Req. Intlk 



Mach Reset Sw 



175 us Mid Pot 



SS 



MF711 



<» — |n|- 



OR 



— N [- 



100 us Low 
Pot 



..6C Card Print Req Gate 



OR 



FL 



MF711 



SS 



OR 



..3E 
- Cd Pr Mag Strobe 



Cd Pr Mag Strobe - 



OR 



FL 



T 8 

Set Print Latches Byte 5 



MF711 



.3E 



ft 



4-493 4A (Not) 2540 Emulate- 
..6C CDT Request Gate Latch — 
4-663 9B 2560 Feed Check - 



4-667 8A (Not) Print Bail Delay — 

.. 9E Card Print CB1 Modified 

4-667 8A Print Allow 



4-653 3D ..8D (Not) Print Press Roll Down L — 
4-655 8C 2560 Stop or Reset 



Card Pr 
Data Gate 



OR 



•4-653 3D 
4-667 6B Card Print Execute L 



EK 



FL 



MF711 



..8E (Not) Buck Off Intlk 



4-667 6B Buck Off Requirment L - 
..9E Card Print CB1 Modified 



Ext Bus Out Bit 2 



Line Decode 
Bits 



4-655 6E Set Head Select Request. 



Ext Bus Out Bit 1 



Ext Bus Out Bit 



.5A (Not) Card Print Mag Strobe — 
T6 2560 



..7A (Not) Card Print Req Intlk 



^ 



m 



1— Bit 1 



FL 



FL 



FL 



OR 



2560 Card Print Request 



I 



Print Increment 



4-685 7B Punch Push CB 



OR 



CDT Req Gate 



— JnI — | 



(Not) Bit 1 — 
Bit 2 



Bit 4 



.8E Buck Off Intlk 



Machine Reset Sw- 



OR 



FL 



. .3C,. .7B 



4-685 7D Card Print CB 2 



4-685 4A Feed CB 1 



MF721 



4-667 8A Print Bail Delay — 
4-667 8A (Not) Print Allow 
4-685 7D Card Print CB 1 - 



OR 



4-667 6B (Not) Buck Off Req Latch 



MF721 



aFL |~" 
J 



MF741 
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The Read and Punch Compare Check circuit tests for (1 ) the presence of the 
proper read cell exposed during a read cycle and (2) the presence of the proper 
external bus-out bits during a punch cycle. The table shows the conditions 
required to satisfy not .unequal compare for each card code latch set. For 
example, when card code latch 12 is set, either read cell 12 exposed or external 
bus-out bit must be present to produce the not.unegual..cpmpare signal. 



Diagram 4-677. Read and Punch Compare Check 
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EXAMPLE STATMENT 
SET S K = 84 

Objectives: 

1 . Set the bits in the S-Register 
that correspond to the bits of 
the K value of the Set/RST Word. 
The bits of the S-Register that 
are not addressed by bits of the K-Field, 
are not affected. 



Note: Bits 1 and 2 of the S-Register 
cannot be set by the Set/RST 
Word, but may be reset by the 
Set/RST Word. 
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Bits 3, 6, and 7 of the DYN Register are stored with the Link Address in the 
following manner: 

Bit 3 of DYN to bit 7 of low link address byte 

Bits 6 and 7 of DYN to Bits and 1 of high link address byte. 
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Example Statement 
Link U MMSK 4= 1 

Objectives: 

1. Set the MMSK 4 latch which sets 2540 
punch priority and the 2540 Local Storage 
Zones and External controls. 

2. Store the M Register in the U Register 
located in Local Storage Zone 4 (Backup Area) 

3. Store the Dynamic Condition Register bit 3 
in the bit 7 position of the Local Storage 
Register Byte 1 . Dyn bit 3 = Adder carry. 

4. Store the Dynamic Condition Register bits 6 
and 7 in bits and 1 of the Local Storage 
Register Byte 0. 
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Example Statement 
As Seen in Microlistings 
Set DR K = 9C 

Objectives: 

1 . Set the DR Register to the K value of the Set/RST Word. 



The DR (Diagnostic Register) is set to the 
value represented in the K field of the 
Set/RST Word. 



Note: The bits of the DR Register that are not addressed by 
bits of the K field, are reset. 
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Example Statement 
V1 = V1 + KAA 

Objectives: 

1 . Add the K value AA to the value contained 
in byte 1 of the V-Register 

2. Place the result of the addition in byte 1 of 
the V-Register 

3. Set Dyn Register with Adder Carry and 
Z-Bus status 



Ctrl Reg Bit 15= 1 
P1 __— 



• Ctrl Word Type 1 
P8 



Not K to AB 
Clock On — 



SAR Lines. 
M-Register. 
W-Register. 



AS-Read Local Storage. 

A-Register 

B-Register 

Adder 



AS-Write Local Storage. 



PO 



P1 



T1 
I 



P2 



P3 



T4 
P4 | P5 



P6 



P7 



T8 
P8 | P9 



Arith Constant Address 



Next Sequential Address 



Arith Constant Address 



Next Sequential Address 



Next Sequential Address 



V1 to AB Assembler (B7) 



V1 Contents (B7) 



K-Value (AB) 



Result (61) 



Result to LS 



Mode 
Reg 



B- 



Ctrl Reg Bit 15=1 
Ctrl Reg Bit 0=0 « 
Clock On — — — 



=eQ 



LS Zone ■ 



RM051 



Y Line Gate 



SL01 



CC101 



nO 



AS Decode =3 - 
AS Normal Read 



■LSY0< 



LSX3 



LS 

Addr 
Asm 



1 



c 



Gate Z Bus to LS 



LS 

Data 

Asm 



SL031-071 



1 



Address V1 



SL031 - 071 



CC081 



CC031 




AS Decode = 3 ■" 
AS Normal Write 



•LSX3 



CC031 



CC081 



Y Line Gate 
LS Zone - 



_r 



LSYO 



LS 

Addr 

Asm 



•Address V1 



SL031 - 071 



UO 



VO 



GO 



DO 



10 



TO 



PO 



HO 



CC101 



c 



IV1 (B7) to AB Asm | 



~L 



Gate LS to AB 



V1 to AB (B7) 



SA005 



SA005 



•Ctrl Word Type 1 



T4 



•Gate K to AB 
K 



SA005 



© 



(AA) 



AB 
Asm 



A Reg 



Addrer 



RA011 
B Reg 




SA01 1-091 

To Gate B Reg Out 
Function Decode ■ 



• X-J 



£fiflll 



Word Type 1 



Exclusive OR 



Function 



AL031 



U2 



1 0_1_1_0_1_1_1 
01 1 0000 1 



G1 



D1 



T1 



P1 



H1 



Z Busl 



V1 Before 
V1 After 



LS 

Zone 





Adder Carry < 



»Z Bus Test . 



DC 
Reg 



RD01 1-021 



The DC-Register is addressed by the 
mnemonic DYN in the control word 
statements and by the individual latch 
definition i.e. BR if AC tests Bit 3 of 
DC-Register. 



CO 



03 
CO 

-% 
0) 

3 
en 
en 



O 

o 

D 
(/) 
r+ 
03 

Z3 



o 
a. 

N 

ii 
> 

> 
7s 



< 

CD 



Word Type 

Functional 
Decode 



AS Decode 



K-Field 



Functional 
Decode 

Word Type 



Ctrl Reg Bit 
PI 



15* 



CTRL REG 
Bit Status 





1 






2 
3 






4 
5 
6 
7 


1 


1 


8 
9 
10 
11 


1 
1 
1 



12 

13 
14 





1 


15 


1 



h 



AS Field 1' 



AS Normal Read' 



A 

ccoTI 



CC031 



Y-Line Gate — 
Ctrl Reg Bit 4 
LS Zone 0"™" 



A 

cTToi 



XL 



»Y1« 





r 1 

0100i 0100 

1 




LS Bus (44) 


-T1^ 



(Not) Gate K to AB — — 
(Not) Gate M to AB — 
(not) Gate EXT to CPU- 
(Not) Scan Mach Reset « 
Clock On — — — — ■ 






(44) 



Gate LS to AB' 



(44) 



SA005 



SA005 



•Word Type 1" 



T4« 



■Gate K to AB« 



SA005 



K=(E) 



(E) 



AB 
Asm 



SA01 1-091 



Word Type 1" 



Ctrl Reg Bit 1 



(EE) 



'Gate B-Low ' 



11 LS ZoneO 



A 
Reg 



(44) 



RA011 



B 
Reg 



(EE) (OE) 
— 



RB011 



Word Type 1 — 
Ctrl Reg Bit 14' 



(Not) Ctrl Reg Bits 2, 12' 



T/C 
Circuits 



(F1) 



Adder 



iZ-Bus 



1-4.7=0- 

T8— ■ 



Complement 



RD011 



FL 



DC Reg 
Bit 7 



AL291 



LO Z =Zero 
RD011 



AL271 



fO 
O 

ro 
m 



Example Statement 
Z=I1,A-, KOE 

Objectives: 

1 . Read the byte of data from the local storage location 1 1 . 
Gate to the A-Register (44). 

2. Place the K -value (E) in the B-Register (EE). 

3. Gate the low B-Register to the True/Cornplement 
circuits and complement. 

4. AND the complement result to the A-Register. Place the 
result (40) on the Z-Bus. 

5. Set the DC-Register 7 bit to indicate the low Z - Bus 
is equal to zero. 
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Example Word 
RDH U V + 2 
Objectives: 

1. Read the address from the V-Register 
Place in the M-Register (1st Cycle) 

2. Read the data from Main Storage (1st Cycle) 

3. Store the data read from Main Storage 
into the U-Register. (2nd Cycle) 

4. Update by 2 the V-Register contents and 
store back in the V-Register(2nd Cycle) 
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Example Word 
D=D-2 

Objectives: 

1. Read the data from the halfword local storage register D. 

2. Subtract a value of 2 from the data and store the data 
back in the D-register. 
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Example Word 
STH I DC9E 

Objectives: 

1. Read out the halfword located in the l-Register 

f local storage. 

2. Store the halfword at the direct control storage address (9E) 
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1st Cycle Storage Word 
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Clock 0n~—~ 
(Not) PMWC 



Ctrl Word Type 2 — 
(Not) Ctrl Reg Bit 12 
(Not) Ctrl Reg Bit 13 
Ctrl Reg Bit 14 — — 



Ctrl Stor Access 



MG021 



MG011 



Equals K- 



RC001 



Force Ctrl 



Stor Bits 



MG021 



Gate M Equal K to M1 



Ctrl Reg Bits 8, 9 



Ctrl Reg Bits 10, 11 



HI 



MO 



MC011 - 051 



M1 



HI 
-3 



0= 1 
1 =0 



1 

4=1 
1 

1 

7 = 



Main Storage 



5-8 



5-8 



P1 [_A/ - 



pi u>. 



1 Inhibit Lines 0-7 I 



I Inhibit Lines 8-1 5 



Write into directly address- 
able control storage location 
9E 



SAR Bits 0-7 1 



r 



SAR Bits 8-1 4 



See MDM Diagrams 4-26 and 
4-27 for core stroage address 
development from SAR lines. 
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Bits and 1 of M0 are set according to storage size: 
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Bits and 4 of M1 are forced to 1. 

Bits 1 and 7 of M1 are forced to 0. 

Bits 2, 3, 5, and 6 are set by Ctrl Reg Bits 8, 9, 10, and 1 1 

respectively. 
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Refer to MDM Diagram 4-27 for write timing into core storage. 
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3 A-Register 

4 B-Register , 
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6 M-Register 
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Example Statement 
U1C* = U1 +H0 

Objectives: 

1. Add the byte U1 to the byte HO in the ALU 

2. If a carry occurs, set S3 
If no carry, reset S3 

3. Store the result of the addition at the 
AS location (U1) 
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Sw A (Bits 0-3) Sw B (Bits 0-3)« 



The switch values will be set into both the A- and B-Registers, 
but only the B-Register will be gated through the Adder. 
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P0 - SWAB 

Objectives: 

1. Move the Switch A and B values to the Local Storage Register PO. The 
hexidecimal value decoded from Switch A will be placed in the high 4 bits 
of PO. The hexidecimal value decoded from Switch B will be placed in the 
low 4 bits of PO. 
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Word Type 

Replacement 
Bits For MO 



Replacement 
Bits For M1 



Word Type 



Example Statement 

Next Address 
MCHK 



(Not) Ctrl Reg Bit 1 - 
(Not) Ctrl Reg Bit 15 



A m Force Backup Area «_J I 



CC091 



Ctrl Reg Bit 

Normal Write 
Word Type 4 

Forced Write 



CC101 





A 


CC071 




A 



CC081 




Ir-n 



»xo. 



LS 
Addr 
Asm 



Local Storage Zone 4 



Address I -Reg 



L0 
00101100 



-X1-J 



Dyn Bits 6 & 7 To Bits & 1 



M0 



Storage Data Bus Bit 5« 
(=To0) 



Ctrl Reg Bits. 



>SDB Bit 5- 



4i 



BR to 


BR Word 


Address 


Address 











1 








2 


1 


1 


3 


1 





4 





1 


5 





1 


6 


1 





7 


' 






2 




Gate M0 to LS — 


A 




SL011 

7 



11 

10111100 



MC041 



L 



Ctrl Reg Bits 8-14 



Word Type 4« 



Gate RP To M1< 



• Ctrl Reg Bits- 



MC061-MC101 



MG011 

(Assume MCHK Address Is 32B2) 
(Assume BR Address Is 2CBA) 



14 






1 


1 


1 








2 


1 


1 


3 


1 


1 


4 





1 


5 








6 


1 


1 


7 









Word Type 4 
Clock On «— 



Gate M to AB' 



Dyn Bit 3 
to Bit 7 



AB 
Asm 



A 
Reg 



SA01 1-091 RA011 



SA005 



Word Type 4 ■ 



Word Type 4 



A »B-Reg = 1< 



V 



AL272 



'Carry Insert* 



ALU 



Gate M0 To LS- 

Z-BUSH^HHHH 




(Results in A + 2 modification) 



AL282 



SA005 



Statement 
BR 



Objective: 

1. Replace the designated MO and M1 Bits , 

with the replacement bits from the BR control word. 
The address of the BR word will be incremented 
by 2 and stored in the l-Register backup area (Zone 4). 
There is no bit distinction between a BAL (Branch and Link) 
and a BR word 



Legend 



Ctrl Reg Bit 5 is set to a 1 for this word, as it is for 

a BR conditional and branch mask word. The storage 

data bus bit 5 is used as the replacement bit 5 for the M0 register. 





P0 


T1 
P1 P2 


P3 P4 | P5 


T6 
P6 P7 


P8 P9 


SAR I ines 


BR UNC Address (2CBA) Branch to Address (32B2) 


M-Register 


BR UNC Address (2CBA) Branch to Address (32B2) 


W-Register 


BR UNC Address + 2 (Not Gated) (2CBC) 




M 


3-Reg Contents 


** (2C) 


*Normal Write LS (Even) 






A-Reqistfir 


M1-Register Contents (BA) 


Adder 


M1-Register Contents + 2 (BC) 


*Forced Write LS (Odd) 


M1-Reg + 2 ** (BC) 

H^HIH 




■The address of the next sequential control word following the branch 
unconditional word is stored in the l-Register of local storage zone 4. 
This is done whether the word is designated BR or BAL on the microlisting. 

»DYN-Register Bits 6 and 7 are stored in Bits 0, 1 of 10 at P1 time. 
DYN-Register Bit 3 is stored in Bit 7 of 1 1 at P6 time. 
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Mode Reg 



LS Zone 



Decode 



RM051 
(Not) Ctrl Bit 8- 



Lr-i 



LS 

Addr 

Asm 



LS Addr Y0« 





Ctrl R 


eg 




Bit 


Status 


Word Type / 



1 


1 



Mask ) 


2 
3 



1 
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4 





AS Decode I 


5 
6 


1 
1 


( 

LS/EXT { 


_ 7__ 


1 


8 





c 


9 


RP1.M1 


\ 


10 


RP2,M1 


cement Bits / 


11 
12 


RP0,M1 
RP5.M0 


I 


13 


RP6,M0 


\ 


14 


RP7,M0 


Word Type { 


15 


1 



■P1l 



RC011 



-Bit 15. 



• Ctrl Reg Bit 15« 



•AS Normal Read* 



CC031 



e 



Ctrl Reg Bit 5 
Ctrl Reg Bit 6* 
Ctrl Reg Bit 7 



•AS Decode 7« 



-LS Addr X7- 



■ Address D1< 



LS Zo 


neO 
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6 
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1 
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1 



SL031 - 071 



D1 Contents 



lLocal Storage Bus Out 




CC081 



DP013 



(Not) Ext to CPU — 
(Not) Gate K to AB 
(Not) Gate M to AB 



Gate LS to AB' 



SA005 



Ctrl Reg Bit 3' 
• Word Type 5- 



Gate BR Mask to M* 



MG011 



E xample Statemen t 
N = D1 Bits 1 2 3 

Objectives: 

1. Address the D1 byte in Local Storage for the 
zone in effect; in this example zone 0. 

2. Use bits 1, 2, and 3 of D1 to set bits 4, 5, and 6 
of M1. 

3. I nsert the replacement bits from the control 
word into M0 and M1. 



Assume: Ctrl Reg Bit 9 = 0, 10=1, 11 = 1 

12 = 1, 13 = 0, 14= 1 



SAR Lines. 
M-Register_ 
W- Register. 



AS Read LSOdd. 
A- Register 



MO-Register. 
M1 -Register. 



P0 



P1 



T1 

I 



P2 



P3 , P4 , P5 



P6 , P7 , P8 , P9 



BR on Mask Address 



Branch Address 



BR on Mask Address 



Branch Address 



BR on Mask Address + 2 



Byte to Test (D1) 



Byte to Test (D1) 



WO Bits 0-4, Ctrl Reg Bits 12-14 



Ctrl Reg Bits 9-1 1 , Test Byte Bits 



Ctrl Reg Bit 12« 



Ctrl Reg Bit 13« 



Ctrl Reg Bit 14' 



MO 



Ctrl Reg Bit 11 



Ctrl Reg Bit 9- 



Ctrl Reg Bit 10 



Ctrl Reg Bit 2- 



-5. 



Ctrl Reg Bit 3- 



Ctrl Reg Bit 2- 



Ctrl Reg Bit 3' 



Forced to 



From WO 



From WO 



From WO 



From WO 



From WO 



1 



M1 



Forced to 



1 



1 



Forced to 







AB Asm 


A Reg, 





















2 \ / 

3 V 

4 A 
5/ \ 


A 












SA011 -091 




RA011 




6 
7 





•Word Type 5> 



.SDBO Bit 5 



Cross 



A Reg 



AL251 



Bit 5 of the Ctrl Reg is set to 1 for 
this word. The straight cross control 
is taken from the storage data bus out. 



Legend 
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Data 

Control 
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Mode 
Reg 



1052 Mode 



TT is used to identify 
certain latches that hold 
1052 conditions. See 
External Decode Charts 



MC001 

CTRL Reg Bit 4. 

(Not) Allow 
Switch DecocTe™™ 



.Ext Decode 0. 



. Gate TT ■ 



SL071 

CTRL Reg 
Bit Status 



DP051 



As 
Decode 

E 



Word Type -J 

Bit Control ) 

As Decode <^ 

LS/EXT / 



Replacement 
Bits 



Word Type 




_1_ 

2 
_3 
_4_ 
_5_ 
_6~ 
J 
_8" 

9~ 
10 
11 
12 
13 
14 
15" 



■\-s 



_ 1_ 

RP1 
RP2 
RP3 
RP4 
RP5 
RJj6_ 
00 



Control Reg Bit 
Ctrl Reg Bit 8 — 
(Not) WT4 — 
Clock n " 



n 



RC011 



Word Type 6. 



•Gate RP to M1 — 
•Replacement Bits* 



Bit 
Status 






1 


2 


3 


4 


5 


6 


7 



























TT Status 



Storage Data Bus Bit 5 Determines which 4 Bits of th"e A— Reg to 
Gate for Testing: 

SDB Bit 5 = - Gate Low 4 Straight 
SDB Bit 5 = 1 - Cross High 4 to Low 



CTRL Reg Bits 2 and 3 determine the bit to be tested 
as follows. 

Bit 2 Bit 3 Bit to Test 
4 



lExt Bus In 



SA101 



Gate Ext to AB 



SA005 




(Not) Branch Condition 



W0 
Reg 



MG011 



MW011 



-Gate W0 to M0« 



If the bit tested is a 0, the (Not) Branch Condition 
line is active. If the bit tested is a 1 , the 
Branch Condition line is active. 



MO 



•WO to MO 



MG011 



P 
7 



Legend 



W1 BitO 



Ctrl Reg Bit 8. 



OE 



SDBO Bit P 

CTRL Reg Bit 15. 



OE 



OE 



MC011-MC051 



MP041 



— M1 Parity— —— | 

I ph 

W1 Bit OH 



M1 




• Replacement Bits 1—6 



MG021 



Example Statement 
BR IFTT Bit 6=0 

Objectives: 

1. Address the External facility TT which contains information pertaining to 1052 Status. 

2. Branch to an address specified by the replacement bits in the control word if bit 6 of TT 
(Branching takes place by loading the M1 Register with the replacement bits). 



MC061-MC101 



Bit 6 of TT, if equal to 1, indicates 1052 request. 

Bit 5 of the CTRL Register is forced to a 1 for this 
word. Storage Data Bus Bit 5 is tested for A-Register 
straight or cross gating. 



SAR Lines. 
M-Register. 
W-Register. 



External Access. 
A-Register 



MO- Register. 
M1 -Register. 



PO 



P1 



T1 

l 



P2 



P3 



P4 ,s P5 



P6 



P7 



P8 



P9 



BR on Condition Address 



Branch to Address 



BR on Condition Address 



Branch to Address 



BR on Condition Address + 2 (Partially Gated) 



Byte to Test (TT) 



Byte to Test (TT) 



WO Register 



W1 Bit 1, Ctrl Reg Bits 9-14 
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Hex addr 



2ABC 



124C 



1250 



1256 
1258 
125A 



Hexwrd 



Next addr 



Name 



9F64 



E4D0 
E5D7 



C645 

2C25 
81F5 



Next label 
CICY 



Statement 



Comments 



CBIN 



CCOM036 



RR0P19 CCOMCRGET BAL 



CCOM 



CBIN 



2ABE 924A CBIN009 CXCOMP BR 

124A B69A CCOM086 CXCOMP CCOM CSLOOP BAL 



CCOM 



CBIN 



CBIN012 
CBIN015 

CBIN018 
CICY 005 



OVER 
OVER NZO 



NZO ALOW 



BR IF NOVEL 
BRIFS2=1 



BR IFDO.0=l 

P0=0,OR,K20 
CICY I START N N=S BITS67 



Statement No. 



12E6 


5498 




I-Start 3 




RDH G I +2 




CICY008 


12E8 


B435 


CICY016 




OPHIN 


N=G0H 


CICY009 


12A2 


B015 


CICY148 


OPHI 1 


OPIXN 


N=G0L 


CICY017 


1292 


AABC 


CBIN005 


OPIX9 


CBIN RR0P19 


BR 


CICY157 



CBIN005 



CBIN006 
CBIN009 



CBIN010 
CBIN012 



CBIN015 
CBIN016 
CBIN017 



IF64 


55B3 


CRGET 


T1=G1XH 


CCOM036 


IF66 


52A8 




RDH V AS,T+2 


CCOM037 


IF68 


50AA 




RDH U AS/T-2 


CCOM038 


IF6A 


55BB 




T1=G1H 


CCOM039 


IF6C 


56A8 




RDH D AS/T+2 


CCOM040 


IF6E 


5EAA 




BDH H AS/T-2 


CCOM041 


IF70 


100E 




RST S K=F0 


CCOM042 


IF72 


128E 




RTN 


CCOM043 



369A 


3002 


CSLOOP 


SET S K=90 


CCOM086 


369C 


7F1D 


CXLOOP 


H1C=H1,+-,U1+C 


CCOM087 


369E 


7E0D 




H0C=H0,+-,U0+C 


CCOMO88 


36A1 


773D 




D1C=D1,+-,V1+C 


CCOM089 


36A2 


762D 




D0C=D0,+-,V0+C 


CCOM090 


36A4 


1288 




RTN 


CCOM091 




OP Rl R2 



1 


9 


6 


7 



Instruction 



Read out instruction and place in G-register. 
Test Op-code and branch to proper routine 



Branch to common routine to read out operands. 

Read out operands and place in local storage 

in preparation for compare. 

T-register is set up to use as an indirect 

address register. 

First, read out general purpose reg 7 (2nd operand). 

Then read out general purpose reg 6 (1st operand). 



Rl = 


FC 


E6 


B7 


CB 




G 






ter. 


-QT 


67 





R2 = FC 



E6 B7 



CA 



V = 
D = 



FC 


E6 


FC 


E6 



u = 

H = 



B7 


ca| 


B7 


CB 



2nd operand 
1st operand 



Branch to common routine to compare. 



Set SO to indicate complement addition. 

Set S3 to provide "Hot One" for first addition. 

2nd operand is complemented and added to 1st operand. 

lstoper= FCE6 B7CB 

Comp 

2nd oper = 0319 4834 

1 S3 

H = 
S3 



Result = 



0000 000 1 



00 



1 



00 



D = 



00 



1 



Test for adder overflow. There is none, therefore, the branch 
is taken to test S2. S2 is set to 1 during the complement addi- 
tion performed in the CCOM routine to indicate that the result 
was not zero. 

Branch to test DO bit 0. DO bit is not one, therefore, P0 is 
set to a value of 20. The high hex digit of P0 is the condition 
code; a hex 2 indicates that the first operand is larger than the 
second operand. 
Branch to I cycles to continue machine instruction processing. 



O 

Tl 
m 

O 



This example shows only the portion of each microroutine used by 
the compare op>. The control words in the final CBIN routine block 
that are not used are shaded. 



(Jl 
4* 



System reset key pressed J 



Reset: System reset 
intlk latch 



Machine reset sw-line 



Set: System reset latch 




Machine reset line 



Registers 

Reset Control reg. 

MODE reg. 
MMSK reg. 
M-reg 
DC-reg 

System mask reg. 
External intr reg. 
Interval timer counter 
S-reg. bits 0-5 and 7 



set S-reg. bit 6 



Reset 



Set 



2540 - Causes native reader punch reset 

231 1 - Sets chain end latch 

Resets prog, control interrupt latch 

1403 - Brings up 1403 machine reset 
Resets single cycle latch 

1052 - Sets attach reset latch 
Resets TE-Data register 



Latches 

Load latch 
CSL latch 
Clock start latch 
Set IC latch 
Inst step latch 
Soft-stop latch 
Console intr latch 
Control address set latch 
Display store latch 
Manual inhibit latch 
Inhibit man. alter latch 
Alter storage latch 
Alter storage intlk. latch 
Allow PC latch 
Hard-stop latch 
Storage data chk latch 
Cntrl wd cycle latch 
Storage address chk latch 
Machine chk latch 
A-reg chk latch 
B-reg chk latch 
ALU chk latch 
Clock start pulse latch 
Control cycle latch 
Prog mem wd cycle latch 
Trap address intlk. latch 
Gate chan trap latch 
Gate chan trap intlk latch 
Storage wrap latch 
Read direct enable latch 
Main-storage scan latch 
Aux scan latch 
Worst case scan latch 



IPL intlk latch 
Console intr intlk latch 
Gate M to SAR latch 



Registers 



Reset 



When the system reset latch is on 

and there is no MMSK 8 or 9, generate a 

microprogram trap to control storage address 0240. 



Diag. reg 
W-reg 
A-reg 
B-reg 



Latches 

Reset Clock start intlk latch 

Clock 1 - 4 latches 
Diag. branch latch 
Adr. match soft stop 



Read call latch 
Store control latch 
T0-T4 latch 
Mach chk mask latch 
Wait state latch 
STP violation latch 
File STP violation latch 
STP parity-error latch 



Set Clock off latch 

Clock 5 latch 
Scan worst case 



Diagram 5-15. System Reset Key Hardware Function 



5-15 (10/68) 



System reset key 



Initialize hardware. 
See diagram 5-15 



Reset clock when SYS 
RST key is pressed. Start 
clock on release of key. 
Set sys rst latch 



Sys rst latch and no 
MMSK 8 or 9, generate 
trap address 0240 



0240 



BDIA 



CPU resident microdiag- 
nostic checks the CPU 
functions 



BDIA routine checks: 



BCHK 



Perform exclusive OR 
of control storage 



Branching capabilities, ALU functions, mode-register setting, 
core storage read and write, storage addressing, local storage 
read/write and addressing, dynamic condition register, ALU 
error detection, parity detection. 



BPSW routine: The IPL PSW is loaded into the following working areas. 
P0 



r 

Condition code I 
L 



BSYS 



Initialize I/O latches 
and aux storage 



PI 



AuxO K8 



1 

Program mask I AMWP 
I 



System mask 



Key 



AMWP 



BPSW 



Load IPL PSW information 
in CPU working areas 



Instruction address 



BSWI 



Check for I/O requests 
Enter soft-stop loop. 



Diagram 5-16. System Reset Key 



2025 FEMDM (10/68) 5-16 



Press SET IC key 



BSWI 



Set IC latch 

Set (not) S7 branch 

conditions 

Set BB bit 4 




BB bit 4 will cause the 
set IC exit from soft- 
stop loop 



> • < 



BSWI 



RESTRH 



Set CPU mode. 
Restore CPU key and 
address byte 



1052 mode set 



1052 request (TT6 = 1) 



Soft-stop loop 



DYPE 



Test ALT/DISP active bit. 
TU3= 1 



ALDP 



BSWI 



Set IC exit (BB bit 4 = 1) 



Read contents of switches 
ABCD into IC (I - register). 
Reset IC latch 



BSTP 



RTTYP 



Send character to 1052 
to be typed. Reset 1052 
write latch. Issue share 
reset 



TYPADD 



Set 1052 mode 



BSTP 



Yes 



<!-«- 




BSTP 



No 



Move new IC into 
ALT/DISP data register. 
Set ALT/DISP flags and 
halfword count of 1 



ALDP 




ALDP 



Initiate 1052 line feed 



ALDP 



Reset 1052 write and 
ALT/DISP active latches. 
Set soft-stop latch 



ENTRY 



Set 1052 write latch. 
Set 1052 ALT/DISP 
active latch 



ALDP 



I 

I Write latch will 

| generate 1052 request 

I 



Set soft-stop latch. 
Branch to BSWI 



The SET IC key is effective only in the soft-stop condition. 

Objectives: 

1. Set IC latch. 

2. Exit from soft-stop loop. 

3. Place address from switches ABCD into instruction counter. 

4. Print new address on the 1052. 

5. Return to soft-stop loop. 



Diagram 5-17. Set I C Key Function 



5-17 (10/68) 



Conditions: 

Microprogram is in soft-stop loop. Assume that the 
previous operation was set 1C or address stop. 



Objectives: 

1 . Turn mode switch to insn step position. 

2. Press start key to exit from soft-stop loop. 

3. Execute current instruction. 

4. Return to 1-cycles and recognize (not) S7 branch condition. 

5. Set insn step latch (BCO). 

6. Type out instruction counter. Return to soft-stop loop to 
await PR-KB request after each character or function. 

7. Wait in soft-stop loop until start key is pressed again (step 2). 



Turn mode SW 
to insn step 



Gate insn step latch. 
Activate (not) S7 
branch condition 




BSWI 



Turn on insn 
step latch BB5 



Yes 



CHECKB 



Execute instruction 



Issue set for 

insn step latch BCO 



Press start key 



Reset soft-stop latch. 
Reset insn step latch 





BSTP 



TYPADD 



| Write latch generates ' 
", PR-KB request TT6 f 



TT6 = 1 PR-KB request 



DYPE 



TWRREQ 



Test Alt-Disp 
Active latch TU3 



ALDP 



RTTYP 



• Send character to 
PR-KB to be typed. 

• Reset write latch. 

• Issue share reset. 



Test for address or 
specification error 



Execute instruction 






Move instruction counter 
into ALDP data reg. Set 
flags and halfword count of 
1 for ALDP routine. 



ALDP 



Move character to 
output reg 



ALDP 



TYPCHR 



Set PR-KB write latch TA1. 
Set alt-disp active latch TU3 



Initiate line feed. 
Reset PR-KB write and 
alt-disp active latches 



ALDP 



RESET 



Set soft-stop latch 



BSWI 



RESTRH 



Set CPU mode. Restore 
CPU key and address byte 




Diagram 5-18. Instruction Step Function 
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Press CSL key 



The trap address (0010) 
is forced on SAR lines 



0010-0018 



Hand load 
bootstrap 



Block traps. Set logout 
latch. Reset switches 



0062 



I The resident BCPL-routine 
I would check switches here 
I to determine CSL device 
I 



Set 2540 mode. 
Set DO = 11 



-**> 



0064-006C 



SetDl = 78 

Set G = 0100 

Save address 1178 in U-reg 



-»»• 



-* 



006E 



Dreg= 1078 
for second pass 



Place status byte (RPS) 
in HO reg 



0070 



Start reader run-in 



L 




Place read brush 
data in VI -reg 



0074 
0076 



Store data byte in 
control storage and 
aux storage 




007 A 
007 C 
007E 



Yes 



Yes 




0060 



The first pass through 
this routine loads F's 
in the 120-byte loca- 
tions of control stor- 
age starting at loca- 
tion 0100. F's are 
also loaded in aux 
storage starting at 
location 1178. 

The second pass will 
load the 1st card in- 
formation over the F's 
starting in control 
storage location 0100. 
The 1 st card is also 
read into aux storage 
starting at location 1078 



Branch to first word of 
bootstrap program 



' The 1 st card of the native 
1 bootstrap program is 
' located in control stor- 
■ age starting at address 
I 0100 



Go to 0100 



BNSR normal 



The 1st bootstrap card 
will load in the other 
4 bootstrap cards and 
the bootstrap program 
will then load the reset 
of the CSL deck 



H 



Diagram 5-19. CSL for Integrated 2540 (Part 1 of 3) 
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Control Storage 



0100 
Bootstrap Card 

#1 

0177 



Auxiliary Storage 



1001 

Check Buffer 
Bootstrap Card 

#1 

1078 



After the hand-loaded bootstrap located at 
address 0010 has been executed, the 1st boot- 
strap card is located in the control storage and 
the check buffer. 

The hand-loaded boostrap gives control to 
the microprogram located, at this point, at 
address 0100. 

The second bootstrap card load and 1st 
bootstrap card check begin. 



Card Image 
Example For 
First Card 
OfCSLDeck 
See CHART 2 








Control Storage 



Control Storage 



0100 
Bootstrap Card 

#1 

0177 



0178 

Bootstrap Card 
#2 

01EF 



Auxiliary Storage 



3F00 

Translate Table 
Bootstrap Card 

#3 

3F77 



0100 
Bootstrap Card 

#1 

0177 



0178 

Bootstrap Card 
#2 

01EF 



Auxiliary Storage 



Auxiliary Storage 



At this point in the load pro- 
cedure, the 1st bootstrap card 
has been checked by a compare 
from the 2nd read brushes and 
the check buffer. 

The 2nd bootstrap card has 
been loaded into control storage 
and into the check buffer. 



1001 

Check Buffer 
Bootstrap Card 

#2 

1078 



The 2nd bootstrap card has 
been checked and the 3rd boot- 
strap card has been loaded into 
the check buffer and the translate 
table. 

The same load loop will continue 
until the remaining 2 bootstrap 
cards have been loaded. 
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Translate Table 
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Bootstrap Card 
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0177 


3F78 

Bootstrap Card 
#4 

3FEF 


0178 
Bootstrap Card 

#2 

01EF 


3FEF 
Bootstrap Card 

#5 

34067 




Auxiliary Storage 




1001 

Check Buffer 
#C1 

1078 


4068 

1st card of 
Control Storage 
load #C1 

40E0 







All 5 bootstrap cards have now been loaded and the 
1st card of the CSL deck has been loaded into the check 
buffer and into a portion of auxiliary storage beneath the 
translate table. 

As the CI card is read at the 2nd read brushes, the 
bootstrap program builds a translate table address area 
(1080 - 10F7)inauxstor. 

The addresses formed will be used to address the 
translate table, built by cards 3, 4 and 5, to find the 
hex values to be loaded into control storage. 
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Entry point for the start of CSL 
READ is at label 

BNSR NORMAL 

As the CSL card is read at the 
2nd read brushes it is checked 
against the check buffer. The trans- 
late table address area is built. 



For each row that is read and 
tested, a specific bit combination is 
ORed into the table whenever a 
punch is detected in a column. 
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7-Row 
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1-Row 



1 2-Row 



The table development shown in 
this diagram uses the card shown in 
diagram 5-15 Chart 1. 



After the address table is built, 
the bootstrap program uses the 
address table to address the trans- 
late table to look up the hex data 
to be used in the loading of storage. 
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CSL key pressed 



Force trap address 0010 



BCPL 



Check console switches 
A and B. EE causes 2540 
mode to be set 



I BCPL waits here until 

. CSL deck is placed in 

. 2540 and reader start 

I key is pressed 



NAT254 



BCPL 



Read in first bootstrap 
card into location 0100 
Branch to 0100 



Bootstrap loads in the 
CSL deck into control 
storage 



I Bootstrap area is overlayed 
| with assigned control words 



BDIA 



Resident microdiagnostic 
checks system functions 



BCHK 



Checksum routine does 
exclusive OR of control 
storage 



BSYS 



Initialize I/O latches and 
aux storage locations 



Soft-stop latch is set 
in BSYS routine 



BPSW 



Load the initial PSW 
into work areas 



BSWI 



Enter soft-stop loop 



The CSL procedure for the integrated 2540 is: 

1. Set console switches A and B to position E. 

2. Press the CSL key. 

3. Place the CSL deck in the 2540 reader and ready the reader. 

The CSL indicator remains on until the CSL is completed. 

If the CSL check indicator is lit, the CSL either failed, 
or the CSL deck that was loaded does not match the EC level 
of the system. 

Re-CSL to try again, or press CHECK RESET then START to 
continue. 



Diagram 5-20. CSL With Integrated 2540 
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Press load key 



Reset clock when key 
is pressed. 

Start clock on the re- 
lease. 

Activate mach reset 
(see diag. 5-15). 
Set load latch (BA4). 
Generate trap address 
0240 



BDIA 



Permits branch to DCLL 
after system reset 



Yes 



0240 



CPU resident microdiag- 
no stic routine checks 
system functions 



BCHK 



Read next CCW address 



START 



Checksum routine does 
exclusive OR of control 
storage 



BSYS 




SYSRST 



Initialize system circuits 
and storage areas. 



DCLL 



Yes 



IPL 



Simulate a CCW at 0000 
of program storage 



CSTS 



I 

| See layout on part 2 

| of diagram 



RDSWCH 



Get channel and device 
address from switches 



DCLA 



UADRID 



Channel 1 
(Burst)* 



<T Identify channel ^> 
Channel 0^p 




DCLB 


CCWBUR 


~^Jt 


(Byte) * 




Set initial select (GA 4). 
If buffered device, set 
indicator bit 


J 


Build UCW address of input 
unit from device address 
























DCLB 


RDHW1 








Read and check CCW 






DCLC 


ENTRY 









? 


Channel initial selection. 
Send address, then read 
command to device 




If buffered device, set 
buffered device latch 
GB3 




By1 


.e channel 




B 


urst channel 








DCLD 


ENTRY 








Channel data loop entry. 
Store UCW 


Q 


? 








Diag 5-21 
(Part 2) 3A 



Service-in 




Neither 




DCLE 



Status-in 



i^-4- 



STATUS 



Check status 



DCLC 




NOCHE 



Set up for chaining 




Versioning: 
Burst or byte channel 
is selected by version- 
ing microroutine 




IPL Procedure: 

1. Set switches A, B, C, and D to the hex address of the input device: 

SW A and B = channel 
SW C and D = device 

2. Place the object-program records (tape, disk, cards) in the input 

device, and make the device ready. 

3. Press the load key. 



See layout of CCW' s 
on part 2 of diagram 



Move unit status and 
address into proper regs. 



DCLL 



IPLSTA 



Zero-out flag/op halfword 
in UCW 





Reset MMSK 2. 
Read device address 
from switches (CSTS). 
Store device address 
at 0002 (interrupt code 
of IPL PSW) 



BSYS 



RETURN 



Reset load latch. Set up 
reg to point to IPL PSW 



BPSW 



LPSW 



Load IPL PSW from 0000 



Exit to CICY 



Read first instruction 




DCLL 



IPLWTL 



Reset MMSK2. Wait for 
trap request 



DCLE 



180 



Select device. Generate 
UCW address from device 
address. Get UCW 




Test Op bits and take data 
cycle. Store data at data 
address and decrement 
count 




I 



1st CCW data address 0000 
2nd CCW data address is in 
1st record read 



Diagram 5-22. IPL Load Operation and Byte Channel (Part 1 of 2) 



5-22 (10/68) 



Diag5-22 
Part 1 2H 

9 



DCLL 



*-(>-*- 



IPLWTL 



Reset MMSK2. 
Wait for trap request 



|Trap to 170 for data service 
Ion nonbuffered device (ser- 
.vice-in, (not) status-in). 
lOtherwise, trap to 180 
[(data service for buffered 
idevice or status for any de- 
'vice. 



DCLD 170 DCLE 180 



Channel low-priority 
routine 



<>-*- 



Service-in 



DCLD OPBRCH 



Take data cycle. 
Store data at data 
address and decrement 
count 



No 



Reset op bits 
(expecting status) 




Status-in 



Status routine 





Yes 



Set command-out 




*-«- 



*-*- 




Yes 



Set up for chaining. 
Read next CCW 
address 



DCLB RDHW1X 



Read CCW 



DCLC ENTRY 



Channel initial selection. 
Send address, then read 
command to device 



Prog stor 
0000 



DCLL | IPLSTB 



Check that status is good. 
Reset burst latch. Set 
service-out 



-*-<> 




Reset MMSK2. Read de- 
vice address from switches 
(CSTS). Store device ad- 
dress at 0002 (interrupt 
code of IPL PSW) 



BSYS RETURN 



Reset load latch. Set up 
reg to point to IPL PSW 



BPSW 


LPSW 


Load IPL PSW from 0000 






f Exit to CICY j 



Read first instruction 



Simulated CCW 





I 4 6 
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| Read I — | 
' command . 
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I 

Byte count = 241 



IPL PSW 

(Replaces simulated CCW) 
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IPL CCW 1 



0008 A C 1 
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IPL CCW 2 

(if CC flag in CCW 1) 



0010 
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14 



16 



Diagram 5-22. IPL Load Burst Channel (Part 2 of 2) 
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T2 and Rst 



KB Bits 8, 4, 2 



TE Gate (Micro) 



TA Reg Set 

K High (Micro) 



TA Reg Reset 
Attach Rst — 



KB Strobe (Bail Contact) — f 



SS2 

(Not) Set Shift 

(From Write Ckts)- 



TA Share Rst 
Attach Reset. 



TE Gate- 



Attach Rsf 



Printer Busy- 



Cycle Intlk L" 



Kybd Read 



OR 



FL 



(Not) RD-WR Share 
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SS 
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Busy or New Line 
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Proceed 
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KB Restore 
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(Not) UCase Store L- 
LC KB Char L 
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■SS2 
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RD-WR Share 
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FL 
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Data Ready 
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TE Gate 
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(Not) Printer Busy- 
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Cycle Intlk 
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Printer Busy 



TE 
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Tilt/Rotate 
Translator 
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(Not) Shift Cycle L — 
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Tilt/Rotate Magnets 
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1. Reauest Kev 




2. Read L (TAO Micro) 




3. KB Restore 




4. Proceed 




5. Kev Pressed 




6. KB Strobe 




7. SS1 
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(Not) 7 ^ 00nS - 


9. RD-WR Share L 
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10. PR-KB Req 
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11. GateTI (Micro) 


M Gate KB Char to CPU ■ 


12. TE Gate (Micro) 
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14. Data Ready L 
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Diagram 5-71. 1052 Read Operation 



5-71 (10/68) 



Prtr Write 



TA Reg Set 
K High 1 
(Micro 



To TR Reg 




Printer Busy 



1. Write L (TA1 Micro) 

2. RD-WR Share L 

3. PR-KB Req 

4. TE Gate (Micro) 

5. Data Ready L 

6. Cycle Intlk L 

7. Tilt/Rotate Magnets 

8. Printer Busy CB2 




1 Share Rst TA6— ^ 
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Diagram 5-72. 1052 Write Operation 
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(Not) KB Bit A 

SS1 
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Write L 

(Not) New Line 
(Not) Space — 



Lower Case Character 
(from Data Reg) 



(Not) Function Cycle 
Write L 



Lower Case 
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Upper Case 
KB Char 



FL 
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..9A (Not) U Case Store L 



UC 



OR 
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Write L- 
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(Not) Data Ready L 
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Shift Cycle 
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FL 



UC Decode- 



(Not) Printer Busy • 
(Not) RD-WR Share 
Printer Busy 



Cycle Intlk 
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SS2- 



■ Shift Cycle L 



Write L 

(Not) Printer Busy 
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TE Gate 
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Data Ready 



Attach Rst 



, 5B 



^ 



-B 



U Case Store 



Initial Prtr L 
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2 Shift Key (Upper) KB Bits 842 




3 KB Strobe 
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4 SS1 
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(Not) 4 a 
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8 UC Decode 








9 Set Shift 
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10 Shift Cycle L 
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1 1 Data Ready L 
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14 Printer Busy (CB 7) 




1 5 U Case Store L 
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p; 7 40 ms 


17 KB Restore 






^^h (Not) 14 
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Upper Case Shift (Read Operation) 



1 U Case Store L 




2 Write Latch (TA1 Micro) 




3 RD-WR Share L 


2^__^ 10 




2, (Not) 9, 


(Not) 12 ^^^^ 


4 PR-KB Request 


3^^m (Not) 3 






3^^^m 


5 TE Gate (Micro) 
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6 Char in Data Reg 




7 LC Decode 




8 Set Shift 


1,7 ^_^m (Not) 1 


9 Data Ready L 


^^^^^ 2, 12 (Not) 14 ^^^^ 


10 Share Reset (TA6 Micro) 


■ / \ 


11 Cycle Intlk L 
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12 Shift Cycle L 
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V (Not) 14 


1 3 Lower Case Magnet 
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14 Printer Busy CB 7 
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Shift To Lower Case During Write Operation 



Diagram 5-73. PR-KB Case Shift (Part 2 of 2) 
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2 ▼ 3 ▼ 

Objective: Start a PR-KB alter or display operation. 

Assume: 1. PR-KB alter display switch is operated during the execute phase 

of a 360 arithmetic or logic instruction. 
2. No other I/O requests or interrupts are pending. 



PR-KB attachment 



Microprogram 



Operate PR-KB alter 
display key 



r 



Activates: 

1. Alt/Disp latch TT3 

2. PR-KB reqTT6 

3. Integrated I/O request BB1 

4. (Not) S7 branch cond 



I l_ 

I 

1 



(In progress) 



Execute phase of 360 
instruction 



CICY 



CHECK 



Test for (not) S7 branch 

condition 

S7 = 



BSWI 



o 1_ 



CHECKB 



Test for native request 
BB1 = 1 

Test for PR-KB request 
TT6= 1 



DYPE 



TWRREQ 



Test ALT/Disp active 
latch TU 3 = 1 
Determine reason for 
PR-KB request 
TT3= 1 



To ALDP start 



Diag 5-78 



i Alter/Display active latch 
I is turned on in ALDP rou- 
, tine during initial line feed 
I See diag 5-79 



Message Formats 

Alter storage 

Input message: 
Input data: 

Note 1 




X 



a = auxiliary 

c = control 

p = program 

Address 



^LT 



aa xxxx 

xx^cx xxxx xxxx xxxx xxxx xxxx 

xxxx (EOB) 



-16th halfword 



Display storage 

Input message: 
Output data: 




dp xxxx 

xx)xx xxxx xxxx xxxx 



Space or any character to type 4 more halfwords. 
EOB or CANCEL to return to start of ALDP routine. 



Note 1: 

Two spaces if odd starting address 



Diagram 5-77. PR-KB Alter-Display Start 
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Alter Dispaly start 



ALDP 



START 



Set protection key to zero 




Set column count to 16 
(line length in halfwords). 
Check for valid address 



Initialize flags/control 
word regs (see block 
at 2D). Allow start key 




Allow start key is a flag 
that permits exit from 
ALDP rtn. See diag 








5-79 4D. 








Initiate line feed 


















LINEFD 






Diag 5-79 2A 




Line feed subroutine 


















Read 2 operation charac- 
ters. Disable start key 
after first character. 








REDCH1 








Diag 5-79 6A 






Read 1st char subroutine 








READCH 






Diag 5-79 5A 




Read character subroutine 














1st Chai 


acter: 


Set up flags and control 
word for alter or display 
and storage area 


a = alter 
d = display 
2nd Character: 
a = auxiliary 






c = control 
p = program 


Read 4 address digits and 
store in control word 
address reg 


READCH 
















Diag 5-79 5A 






Read character subroutine 
(BAL 4 times) 


















Force a new line. 

Space twice if odd address 








LINEFD 








Diag 5-79 2A 






Line feed subroutine 








SPACE 






Diag 5-79 3A 




Space subroutine 
(BAL 2 times) 
















Set halfword counter to 
4 (for display) 





1. Read halfword 

2. Unpack each byte 
(convert to EBCDIC) 

3. Type character 

4. Decrement halfword 
counter. 




Diag 5-79 3 A 



Type character subroutine 




Restore halfword counter 
to 4. Type 16th character 



Diag 5-79 5A 



Read character subroutine 
(BAL 2 times). Return to 
start of ALDP routine 
if EOB or CANCEL 



TYPCHR 



Diag 5-79 3A 



Type character subroutine 




Read EOB, SPACE or any 
character from keyboard 



READCH 



Diag 5-79 5A 



Read character subroutine. 
If EOB or CANCEL, return 
to start of ALDP routine. 



SPACE 



Diag 5-79 3A 



Space subroutine 




Line feed needed after 
16-halfword columns 



Exit: If EOB or CANCEL is detected 
read character subroutine the micro- 
program returns to the start of ALDP 
routine. If start key is then pressed, 
exit occurs in BSWI routine after 
line feed is initiated. 




Diagram 5-78. PR-KB Alter-Display Operation 
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ALDP 



D 




Restart: 

Return to beginning of 

ALDP routine. 

Diag5-78 2A 



Diagram 5-79. PR-KB Alter/Display Subroutines 



5-79 (10/68) 



■Program Storage 
Address Hex 0080 



LOGOUT AREA 



80 



Micro- 
program 
Mask Reg 
(MMSK) 



81 



Branch 
Conditon 
Reg 
(BA) 



82 



Machine 
Check Reg 

(MO 



83 



Count of 
Mach Check 
Errors 



84 



85 



Address of Control 
Word where Machine 
Check Occurred 




Channel High Trap 
2311 Disk Control Trap 
Channel Low Trap 
2540 Reader Trap 
2540 Punch Trap 
Communication Bit Service 
Communication Char Serv 
Level 1 Priority Hold 






Chnl Interrupt 


*0 


File Control Check 


1 


Mode Bit 


1 


Storage Protect Check 


2 


Mode Bit 1 


2 


Storage Address Check 


3 


Mode Bit 2 


3 


Control Word Parity Latch 


4 


IPL Latch 


4 


Storage Data Parity Latch 


5 


LS Zone Bit 


5 


ALU Error Latch 


6 


LS Zone Bit 1 


6 


A-Reg Parity Latch 


7 


LS Zone Bit 2 


7 


B-Reg Parity Latch 



Note: This diagram shows machine check logout only. 
For channel interface control check, layout of logout 
area is changed as follows: 

Byte 

82 GS chnl ext conds 

84 GT chnl ext conds 

85 GD chnl Ext conds 
86-87 Unit ID 



Bits 0—1 are logout code (00 for machine check) 

Bit 0= 1 indicates that the machine check indicated in bits 1—7 occurred while in 231 1 Disk Mode (not File Share Cycle) 



C9Qdit[ons_ 

The microprogram traps to address 0220 if all of the following conditons are satisfied: 

1 . MMSK bit 8 and 9 off. (Not system reset, CSL, IPL or prior machine check) 

2. The Mach Chk Mask latch (MW bit 5) is on. This latch is set if PSW bit 13 is on 
when the PSW is loaded (BPSW routine). 

3. The Mach Chk latch turns on. The conditons that turn the Mach Chk latch on 
are indicated by the MC-Reg shown at the top of this page. 

Obj ectiv es 

A. Machine Check During I/O Trap 

1. Terminate I/O operation. 

2. Attempt I/O interrupt. 

3. Store logout information and print logout area before next CPU instruction. 

B. Machine Check, Not I/O Trap 

1 . Take machine check interrupt. Store machine check old PSW and load new PSW. 

2. Store logout information. 

3. Print logout area. 



No 



Start 



BMCK 



0220 



Save address +2 of fail- 
ing microword in zone 
4 backup 

Set MMSK9 — 

Save MMSK and BA 
regs in aux storage 
■ Set logout latch _ 




Exit to appropriate I/O 
routine on basis of MMSK 
bits to: 

1. Terminate I/O oper- 
ation and 

2. Attempt to force an 
I/O interrupt 



Exit to I/O Routine 



MMSK9 resets mach check 
latch. If a second mach 
check error occurrs be- 
fore MMSK9 is reset, the 
hard-stop latch will be set 



Logout latch (TT7) acti- 
vates: 

■ PR-KB reg (TT6) 

• Integrated I/O request 

• (BB1) 

■ (Not) S7 branch cond 



Get machine check old 
PSW address (Program 
Storage Hex 0030) 



CSTS 



PICKUP 



Clear H1. This reg is used 
to store high 8 bits of 
24-bit addr in old PSW 
Add 07 to old PSW addr 
so that it points to the 
last halfword of instr- 
uction address in old 
PSW 



BPSW 



ENTRY 



Store machine check 
old PSW 

Load machine check 
new PSW 



BSWI 



CHECKE 



1052 request (activated 
by logout latch) causes 
branch to PR-KB request 
routine 




DYPE 




TWRKLQ 



Logout latch TT7 causes 
branch to BMCK routine 



BMCK 



LOGOUT 




Routine is also used for 
CE trap logout 



Yes 



Reset MMSK9 

Get logout information 
and store it. (See layout 
at top of page.) The addr 
of failing microword is 
corrected before it is 
stored 



i MMSK9 resets mach chk 

I latch. If a second mach 

I chk error occurs before 

j MMSK9 is reset, hard- 

| stop latch will be sel 



Set ALDP (Alter/Display) 
halfword count to type 
3 halfwords. 

Reset PR-KB — 

latches if on: Read, 
Write, Microforce, and 
RD/WR Share 
Get PR-KB UCW address 
(00F8). Reset channel 
status and flags/op byte. 
Set ALDP variable con- 
trol word to display 
prog store 

Set ALDP flags for mach 
chk or CE trap operation 
Set ALDP data addr reg 
to 0080 



Any 1052 operation 
in process is terminated 



ALDP 



LINEFD 



Perform line-feed op- 
eration using ALDP 
subroutine 



ALDP 



T 



COLCNT 



Alter/Display oper- 
I ations employs BSWI 

routine to await PR-Kf 
' request for each char- 
I acter or function 



Print logout area using 
display portion of ALDP 
routine 



End of logout 



ALDP routine branches to BSWI 
after logout. 



Diagram 5-80. Mach Check Logout 
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C71 

00 
Ol 



CD 
00 



CO 
— s 



On 
00 



Move/Arithmetic Word (Word Type 3) 
(External Facility to Local Storage) 



'STPO is an external register determined (gated) by the contents of the mode register (TR052 or MDM4-14). 
Refer to MDM4-90, Part 1 for STPO and Q-Reg gating: 
CPU Mode: STP0=Q-Reg 
2311 Mode: STPO=FQ-Reg 
Channel Mode: STP0=GQ-Reg 
Communications Mode=HQ-Reg 



O 
Q. 

m 
x 

CD 



< 

r-t- 
O 



O 
O 

CO 



Word Type 

Control 
Function 



AS Decode 



to 


r 


BS-Field 


< 




( Address) 


o 

— * 

Cl 

H 




Control 


< 




Function 



CO ^ Word Type 



CTRL Reg 
Bit Status 





1 



1 


2 
3 



1 


4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 




1 

1 
1 
1 


1 
1 
1 
1 



H 



RC011 



Ctrl Reg Bit 3 - 
Ctrl Reg Bit 12 
■Word Type 3 — 



-AS- Field Decode 2 
CPU Mode 



Example Word 

HO-STPO 
Objectives: 

1. Address "STPO (Q-Reg in CPU Mode) 

2. Gate STPO to Local Storage 

3. Address : HO 

4. Write STPO into HO 



•Gate Ext to AB- 



SA005 



«STP0 Bits 0-3 and- 
G-Reg Bits 4-7 



Gate STPO 



DP041 Q-Reg Bits 4-7 



(Not) Ctrl Reg Bit 

Ctrl Reg Bit 15 

Clock On 



BS-Field Decode 6 or 7 
BS Even Write 



SX081-2 



Ctrl Reg Bit 8 — 
BS Y-Line Gate 
LS Zone 



Ext Bus-In 



AB 

Asm 



A 
Reg 



-Blocked 



RA011 



SAO 11 -SA091 



Reg 



Adder 



RA011 



SX083-4 



I 



Z-Bus 



Gate Z to LS 



LS Adder X6 



STPO Bits- 



CC07 1-081 
MDM4-32 Part 2 



■LS Addr Y1 



CC101 
MDM4-32 Part 3 



H0=*STP0 Bits 



Local Storage Zone 



en 

CO 



CO 



o 

Qj" 
CO 
—5 
Q) 

3 
en 

CO 
CD 

CO 

r+ 

o 

CO 
CD 
S> 

o 

-^ 
Q. 

to 

CD 

C/) 

o 

-^ 
CO 
C£2 
CD 

7s 

CD 
< 



O 

-^ 
Q. 

H 
< 

"D 
CD 

M 



CO 



K> 



A 



Word Type 

Storage 
Control 

AS-Field 

(Data) 

Byte 

Select 

BS-Field 

(Address) 



Main Storage { 



Modifier 
Control 



Word Type 



CTRL REG 
Bit Status 





1 



1 


2 

3 



1 


4 
5 
6 
7 




1 



8 

9 

10 

11 



1 
1 



12 
13 
14 


1 
1 



15 






RC011 



H 



P1 



Word Type 2 



P3- 



Word Type 2- 



AS-Field Decode 2 



(Not) Ctrl Reg Bit 7 

" Word Type 2 

•Ctrl Reg Bit 12 

- Word Type 2 



(Not) Ctrl Reg Bit 14 



Plus Update 



Adder Bit Carry- 



Mode Reg Zone 



(Not) Ctrl Reg Bit 8- 



■ Y0. 



CC101 



BS Odd Read 



CC081 BS-Field 6 or 7- 



BS Even Read- 



CC071 



{£> 



BS-Field 6 or 7- 



5-86 P2 4C 



AB 
Asm 



D1 



A 
Reg 



B-Reg 1 



Carry Insert 



DO- 



B 
Reg 



RB011 



-Modify 



Example Word 

ISK STPO AS, D ( 2 (Read two keys from STP1 to the Q-Reg.) 

Objectives: 

1 . Read the indirect address from D-Register (UCW address) 
and place in M-Register. 

2. Read halfword from auxiliary storage address by M-Reg and block. 

3. Read out halfword from STP1 address by M-Register to Q-Register. 

4. Update the indirect address by 2. 



— X6 



— X7 



LS 

Addr 
ASM 



-Address D-Reg- 



D0-D1 to AB Asm 



.D1 to M1 



ALU 



AL091-161 



Modifier 



AL221-241 



The address update by 2 is accomplished 
by bringing up the carry insert line and 
the B-Reg line, causing a carry into the 
bit-6 position of ALU, thus incrementing 
by 2. 



Local Storage Zone 



DO 
00000000 



DO to M0 



D1 
110 11000 



Example: 
UCW address of 
native reader 



/ 



00D8 



M-Reg 
Asm 



M0 
Reg 



M0 0-4 
(00000) 



MC0 11-051 



MC011-101 



M1 
Reg 



1 — To LS Data Asm 



To LS Data Asm 



E> 



{£> 



5-86 P2 4C 



P2 4C 



M1 0-4 
(11001) 



To STP Addressing 



{£> 



5 86 P2 2A 



Aux Storage is also addressed by the 
M-Reg and data is read out. The local 
storage data assembler however, is not 
gated, thus preventing local storage 
access. 
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ISKSTPO AS, D + 2 
5-86 P1 9C 



E> 



M1 0-4- 
(11001) 



(Not) Gate M0 thru M0 4- 
(Use Aux Store) 



■Addr Bits 



XQ001 



0,4,5 



Note: In the example shown, X7-Y6 address theSTPI location containing the 
storage key for a particular I/O channel and communication subchannel. 
This is done using the M-reg contents each time an auxiliary -storage address 
is used to read out the control information for an I/O channel or 

X7 Addr Line STPI-JET™"' ^' " °P eration 



XQ011 



I — 1 and 2- 
(Not) Addr Bit 3- 



T5- 



First Cycle Storage Word — 



STP1 Read Latch 



— Y6 Addr LineSTPI- 



A —See Note - 



XQ007 



XQ091 



Gate CPU to Ext Pulse- 



5-86 P1 4C 



(Not) 231 1 Mode or File Cycle Steal. 
j~D~"\_ AS Field Decode 2 











— ^ 


SI PI 


Bits 0-7, 


P , 




^ 


/ 
X 


/ 












/ 




A 






STP1 






















XQ007 








XQucS \-sz 



STP1 0-7, P iQ-Reg 



|Q-Reg 

XQ031 
XQ032 



XQ081 



5-86 P1 8D 



5-86P18d[T>— Modifi 



ALU to Byte 1 



er to Byte 



LS 
Data 
Asm 



Set Q 



Updated D1 to D1 



Updated DO to DO 



Mode Reg Zone — 

BS Field 6 or 7 

(Not) Ctrl Reg Bit 8 



-Y0 



CC051 



P6- 



Program Mem Word Latch- 



BS Odd Write Line- 



CC101 



BS Field 6 or 7- 



-X6 



CC071-81 



P8- 



A — BS Even Write Line 



-X7- 



CC071-81 



CC061 



SL031-071 



LS 
Addr 
Asm 



— Address D-Reg 



DO 
00000000 



D1 
110 110 10 



The updated storage 
address is stored in 
the address register D. 
Originally it was00D8 
After update it is 00DA. 
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First Cycle Storage Word (Word Type 2) 
(External Facility Access and Update Type) 



Ctrl Reg 
Bit Status 





1 

2 
3 



1 

1 


4 
5 
6 
7 


-0 

1 



8 

9 

10 

11 





1 


12 
13 
14 


1 
1 



15 






RC011 




Pi- 



Word Type 2 



P3 



Word Type 2. 



AS- Field Decode 2 



(Not) Ctrl Reg Bit 7- 

. Word Type 2 

Ctrl Reg Bit 12 



(Not) Ctrl Reg Bit 14 
■Word Type 2 



Plus Update- 



Adder Bit Carry- 



MODE Reg Zone 



(Not) Ctrl Reg Bit 8 



YO— i 



CC101 



■BSOdd Read 



CC081 



BS-Field 1 



X1 



CC081 



CC071 



BS Even Read 
BS-Field 1 - 



LS 

Addr 

Asm 



Address U-Reg 



xo— ' 



E> 



CC071 



4-87 P2 2B 



AB 
Asm 



I-U1- 



■UO 



— B-Reg = 1. 



AL271 



A- Reg 



RA011 



ALU 



Carry Insert 



AL091-161 



AL271 



B-Reg 



■Modify- 



Modifier 



UOto M0- 



•U1 to M1- 



M-Reg 
Asm 



Local Storage Zone 



UO 
00001000 



U1 
00000000 



0800 



MO 
Reg 



MO 0-4 

4 (00001) 



MC01 1-051 



MC011-101 



M1 
Reg 



■To LS Data Asm 



To LS Data Asm 






5-87 P2 2C 
5-87 P2 2C 



-M1 0-4- 
(00000) 



AL221-241 



AL281 



Example Word 

ISK STPO U + 2 ( Read Key from STPL into the Q-Reg) 

Objectives; 

1 . Read the indirect address from U-Register and place in the M-Register (1st Cycle). 

2. Read data from program storage and block (1st Cycle). 

3. Read out the storage key from STP1 (addressed by the M-Register) into the Q-Register. 

4. Update the indirect address by 2. 



The address update by 2 is accomplished 
by bringing up the carry insert line and 
the B-Register r 1 line, causing a carry into the 
Bit-6 position of ALU, thus incrementing by 2. 



{£> 



5-87 P2 2A 



~^* Main storage is also addressed by the 
M-Register and data is read out. The 
local storage data assembler, however, 
is not gated, thus preventing local 
storage access. 
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ISK STPO U+2 

Second Cycle Storage Word (Word Type 2) 
(External Facility Access and Update Type) 



4-87 P2 8B 



M0 Reg Bit 4 



D 



(Not) Gate M10 thru M14- 
(l\lot Use Aux Store) 



(Not) Addr Bits 0-4 
Addr Bit 5 



XQ001 
M DM 4-90 Part 1 



(Not) Addr Bits 1-3 



T5 



First Cycle Storage Word — 



STP1 Read Latch 



XQ091 
MDM 4-90 Part 1 



Gate CPU to Ext Pulse- 



(Not) 231 1 Mode or File Cycle Steal — 
4-87 P2 4B j D^ AS Field Decode 2 

4-87P2 6CI B> ALU to Byte 1 



4-87 P2 6D 






Modifier to Byte 



MODE Reg Zone 
BS Field 1 



(Not) Ctrl Reg Bit 8- 



P6 



Program Mem Wd Latch 



— BS Odd Write Line- 



CC051 



BS Field 1 



P8 



-BS Even Write Line 



CC061 



STP1 Bits 0-7 



-X1 Addr LineSTPI 



XQ011 



■YO Addr LineSTPI 



XQ003 



— See Note 




Note; In the example shown, X1-Y0 address ttfe 
STP1 location containing the storage key 
for a block representing main storage locations 
0800 through 0FFF (2-4K). The X and Y 
lines addressing STP1 were developed by bits 
8-20 of the G.P. register designated by the 
R2 field in the instruction. Bits 0-7 and 21-27 
of the G.P. register are ignored. 



XQ007 



XQ007 



Set Q 



STP1 Bits 0-7 



XQ031-32 



XQ081 



Q-Reg 



XQ031 
XQ032 



LS 

Data 

Asm 



Updated U1 to U1 



Updated U0 to UO 



SL031-071 



— YO 



CC101 



X1 



CC081 



X0_l 



LS 

Addr 

Asm 



■Address U-Reg 



UO U1 

00001000 00000010 



The updated storage address 
is stored in the U-Register. 
Originally was 0800; 
After update 0802. 
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First Cycle Storage Word (Word Type 2) 

(External Data Reg. Access and Update Type) 



CTRL REG 
Bit Status 



Word Type 

Storage 
Control 

AS-Field 

(Data) 

Byte 

Select 

BS- Field 

(Address) 

Main Stor. 

Modifier 
Control 

Word Type 





1 




1 


2 
3 
4 
5 
6 




1 




1 


_J_ 
8 
9 
_1Q_ 
_1J _ 
12 
13 
14_ 
15 


1 




_ _Q_ _ 

i__ 

1 
1 

_ _ 




RC011 



Mode Reg Zone 0- 



(Not) Ctrl Reg Bit 8 



CC101 



BS- Field 1 



Pi- 




Word Type 2 ■ 



A -BS Odd Read- 



-Y0. 



XI 



CC051 BS- Field 1 



CC081 



PS- 



Word Type 2- 



A -BS Even Read- 



■X0- 



LS 

Addr 

Asm 



Local Storage 
Zone 



Address U-Reg 



CC071 



CC051 
, — AS-Field Decode 3 — |D> 5-88 P2 2 A 



-E> 



UO 
00001000 



AB 
Asm 



(Not) Ctrl Reg Bit 14 — 
Word Type 2 



AL281 



U1. 



A 
Reg 



RA011 
Carry Insert — 



ALU 



■UO to MO 



U1 
00000000 



0800 



U1 



AL091-161 



U1 toM1 — 



M 

Reg 

Asm 



MO 
Reg 





— MO 0-4- 

4 (00001) 



■To LS Data Asm 



I — U0- 



Example Word 
SSK STP1 U+1 

Objectives: 

1 . Read the indirect address from U-Register and 
and place in the M-Register (1 st cycle). 

2. Read byte from program storage and block 
(1st cycle). 

3. Gate the Q-Register to STP1 (external loacal) 
storage) addressed by the M-Register. 

4. Update the indirect address by 1. 



B 
Reg 



Plus Update 
Adder Bit Carry - 



RB011 



-Modify 



Mod 
ifier 



To LS Data Asm 






5-88 P2 4D 



5-88 P2 4D 



M1 
Reg 



AL221-241 



M1 0-4- 
(00000) 



e 



5-88 P2 2B 



*The address update by 1 is 
accomplished by bringing 
up the carry insert line 
that causes a carry into the 
bit position of ALU 
incrementing by 1. 



Main storage is also addressed 
by the M-Reg and data is read 
out. The local storage data 
assembler however, is not gated, 
thus preventing local storage 
access. 
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SSK STP1 U + 1 

Second Cycle Storage Word (Word Type 2) 

(External Data Reg Access and Update Type) 



Gate CPU to Ext Pulse 

(T2 Time 2nd Cycle of StorWord) - 

PI 4B L_D_/ AS Field Decode 3 — 

(Not) 231 1 Mode or File Cycle Steal 



4-88 P1 9C A 



> 



MO Bit 4 



^ ► 



O 

— * 
Q. 

H 
< 

T3 
CD 



"D 



O 



(Not) Gate M1 thru M14 
(Not Use Aux Store) 



First Cycle Storage Word 

T5 



P6 








Q ! 

Reg 







* Refer to Diag 4-90 Part 1 
for details on X-Y address lines STP1. 



Q-Reg Bits 0-7, P 



XQ031 



STP1 Write Line 



— Z-Axis Bits to STP1 



XQ007 



XQ081 



(Not) Addr Bits 0-4 
Addr Bits 



X1 Addr LineSTPI 



XQ011 



XQ201 



# Not Addr Bits 1-3 
Read Latch 



Y0 Addr LineSTPI 




XQ003 



XQ091 



5-88 P1 7C | B ^ — ALU to Byte 1 — 
5-88 P1 7C I C \— Modifier to Byte 



LS 

Data 

Asm 



Mode Reg Zone 
BS Field 1 



Program Mem Word Latch 



(Not)Ctrl Reg Bit 8 



BS Odd Write Line 



P8 



BS Field 1 



BS Even Write Line 



CC081 



Y0 



X1 



X0 



LS 

Addr 

Asm 



Address U-Reg 



7 ▼ 8 T 

In this example, only M0 bit 4 is active, thus only address bit 5 is developed. 
STP1 Storage Allocations 

1 Program Storage Keys--X:0-3, Y:0-5, Z:0-3 

2 Channel Keys--X:4-7, Y.0-7, Z.0-3 

3 Communications Keys-X:4-7, Y:0-7, Z:4-7 



X-Axis 



Z-Axis 
(Bits) 



U0 
00001000 



Y-Axis 




U1 
00000001 



0801 



The updated storage address 
is stored in the U-Register. 

Originally it was 0800. 

After update it is 0801 . 



X071 



m 
D 



CD 
CO 



CT1 

do 

00 



Run In Objectives: 

Feed three cards into the reader. 

Data from first card in the column image buffer. 

First card checked for hole count errors. 

Data from second card in the row image buffer. 



2540 Timing 
Run In Latch, 



315 



315 



315 



Rd Clutch Latch. 
No 1 Br Latch 



IE 



120 



No 1 Br Dly Latch 

Br Station Gate Latch 
No 2 CL Sw 



No 2 Br Latch. 



No 2 Br Dly Latch. 
Rdr Ready Latch _ 



First Feed 




260 



Second Feed Third Feed 



licroroutmes 



Integrated Control 



Diag 5-106 



Reader trap. Setup row 
image address and trap 
counter 



Return to link adr 



Set the rdr clutch latch 
(MDM 4-102). 
This sets the reader-request 
trap latch. The reader- 
request trap latch sets the 
rdr trap inlk latch (MDM 
4-102) 



2540 



First Feed Cycle 



Cards ready to feed. 
Press START key. 
Motor starts 

Rd clutch latch energizes 
and starts a feed cycle 



Start 



No. 2 Br No. 1 Br 



Diag 5-106 



120 traps (data) are taken. 
The row image buffer con- 
tains 120 bytes; each byte 
is set to FF. 

After the last trap (120) 
data) set the rdr status 
req latch. 
Set R K-02 
Reset rdr cmd inlk 
Rst RP K=20 
Set the transfer bit 



Normal trap operation 
occurs (see timing chart on 
MDM 4-111). False read 
errors are ignored 



Card 1 is being fed, reader 
brush impulses are sent to 
the control section 



RP3 


R2 


R1 





Row Bit 



Set rdr status latch. 
Set status req latch at 
T4 (MDM 4-104). 
Rest rdr cmd inlk latch 
(MDM 4-104). 
This resets the read feed 
latch., stacker select 
latches and sets the inter- 
vention req latch if not 
set 



2540 



Row Bit 



Odd-Even 
Latches 



Odd-Even 
Latches 









., , 


PFR Shift Req 


I 










Rd2-Pch Chk Shift Req 






Rd1- 






EOR 




















EOR 



















Return to link adr 



OE 



Read Check 



Row Image 120 Bytes 



9 



Diag 5-101 P2 2G 
CICY I ISTARTN 



Column Image 160 Bytes 



Recognize that an inter- 
rupt exists (S7=0) 



CCOM 



STORHL 



Store H1 (H1=00) 



BSWI 



Rdr status request causes 
the external facility RS 
bit 6 to indicate a 1 . 
The external facility: S7 
to indicate a 0; BB bit 1 
to indicate a 1 (MDM 
4-40) 



After First Feed 



RP3 


R2 


R1 





Row Bit 



CHECKB 



Set S5 and S4 



BSWI 



Recognize reader status 
request 



ERRQ 



2540 



Row Bit 



Odd-Even 
Latches 



Odd-Even 
Latches 



RDST 



Readout UCW bytes in- 
to local storage registers. 
Recognize transfer bit 
being on. 

Reset rdr status and de- 
vice end . 
Rst R K-03 



Reset rdr status (MDM 
4-104). This resets rdr 
status, device end and 
status req 



EOR 



EOR 



Trap {data) 



$ 



Diag 5-101 P2 2A 



OE 



Read Check 



Row Image 120 Bytes 
(each byte equals FF) 



Error checking is done but 
errors are ignored. 



No data read, so row image set 
to FF (compliment of input data). 
Transfer of row image to column 
image is done. 



Column Image 160 Bytes 
(each byte equals 00). 



Diagram 5-101. Reader Run In (Part 1 of 3) 



5-101 (10/68) 



Microroutines 
Diag 5-101 PI 2H 



Integrated Control 



After Seocnd Feed 



CCOM 



LSAVE 



Save registers U, G, P, 
and I of CPU zone 



ERRQ 



Readout reader indicator 
and sense bytes 



ERDR 



SSDONE 



Set feed (bit 4) of the 
indicator byte on 



ERRQ 



STIND. 



Store indicator and sense 
bytes 



ERDR 




Set up for stacker sel- 
ect(Rl) and set read 
feed latch 
Set R K=40 



EXFR 



EOR 



EOR 



















XFER 



Diag 5-104 



Transfer row image to 
column image. 
(Complemented) 



EXFR 



Set read feed latch 
(MDM 4-104). 
Note: The latch does 
not set; it is held re- 
set by rdr comd inlk 
latch being off 



OE 



Read 
"Check 



Row Image 

120 Bytes (Card 1 in 

Compliment Form) 



Error checking is done 
but errors are ignored. 



Reset transfer bit 



BSWI 



Card 1 is read into the row image buffer. 
Transfer of card 1 row image to column 
image is done. 



Column Image 

160 Bytes (Column Image 

of Card 1) 



RESTRH 



Set CPU mode and zone 



CCOM 



RSTRKY 



Restore CPU storage 
protect key 



BSWI 
► CCOM 



LRSTRB 



Restore CPU registers 
Pandl 



BSWI 



Reset S5, check for an 
interrupt. If an inter- 
rupt is not pending do 
next instruction 



Next Routine 



Diagram 5-101. Reader Run-in (Part 2 of 3) 



2025 FEMDM (10/68) 5-101 



Microroutines 



Integrated Control 



2540 



Second Feed Cycle 



Diag 5-106 



Reader trap. Setup row 
image address and trap 
counter 



Set the rdr clutch latch 
(MDM 4-102) Set the 
reader request trap latch, 
rdr trap inlk latch, and 
the buffered 2540 rd req 
latch (MDM 4-102 and 
4-23) 



Card 1 is fed past the 
No. 1 br and card 2 enters 
the transport. Rd clutch 
latch energizes the sec- 
ond time 



Return to link adr 



Diag 5-106 



120 traps (data) are 

taken. Card 1 data is 

set into the row image 

buffer. After last trap 

set the rdr status reg 

latch. 

Set R K=02 

Reset rdr cmd inlk rst 

RP K=20 

Set transfer bit 



Normal trap operation 
(data). See timing chart 
on MDM 4-111 



Card 1 data is read 
and transferred 



Set rdr status latch. 
Set status req latch at 
T4 (MDM 4-104). Reset 
rdr cmd inlk (MDM 
4-104). This resets the 
read feed and stacker 
select latches 



Return to link adr 



( 

| The data is transferred 

T to column image before 

I th ird fe ed cycle (start 

1 at (in Diag 5-101 2F). 



Diagram 5-101 PI 2F 



Rdr status request latch 
causes an interrupt con- 
dition 



Diag 5-106 



Reader trap. Setup row 
image address and trap 
counter 



Set the rdr clutch latch 
(MDM 4-102). Set the 
reader request trap latch, 
rdr trap inlk and the 
buffered 2540 rd req 
latches 



Third Feed Cycle 



Rd clutch latch energ- 
ized third time 



Return to link adr 



Diag 5-106 



120 traps (data) are 
taken. Card 2 data is in 
row image. Reset cmd 
inlk. Setup reader row 
image beginning address 
and trap counter 



Normal trap operation 
(data). See timing chart 
on MDM 4-111 



Note: When the ready 
latch comes on, the de- 
vice end (reader) latch 
comes on and initial ready 
is active. 



Card 1 is read at second 
read. Card 2 is read at 
first read and card 3 ent- 
ers transport 



After Third Feed 



Rl 



R2 



RP3 




/T\ 



Return to link adr. 



Row Bit 



Row Bit 



Odd-Even 
Latches 



Odd-Even 
Latches 



L 



2540 



EOR 



EOR 



















OE 



Read 
Check 



Row Image 

120 Bytes (Card 2 in Compliment Form) 



Error checking is done. 



Card 2 is read into the row image. 

Card 1 to checked for read error (hole card). 



Diagram 5-101. Reader Run-in (Part 3 of 3) 



Column Image 

160 bytes (column image of card 1). 



5-101 (10/68) 



Instruction: Start I/O (9C). 

Command: Read and feed, select stacker R2 (Mode 1) 

Conditions: First command after run-in. 

Status bytes and flag byte clear. 
Card 1 data is in column-image buffer. 
Card 2 data is in row-image buffer. 

Objectives: 1. Set up reader UCW. 

2. Set up for read and feed command. 

3. Translate card 1 data and store into main storage. 

4. Check validity of each character. 

5. Set up reader for feed and stacker select. 

6. Set channel-end. 

7. Start card feed. 

8. Transfer (card 2) row-image to column-image. 

9. Read card 3 and set into row-image buffer (via traps). 

10. Read card 2 from second read brushes and compare to 
information read out of row-image for card 1. 

11. Set reader check if one occurs. 

12. Set device-end, reset reader command and SS latches. 

Microroutines 



PP3 



L 



2540 




Rd2-Pd. 


Chk shift reg. 










O 

w 



















Rdl-PFR shift reg. 


OS 
O 

w 





















Start 



CICY 



CHECK 



Readout instruction 
and decode (9C) 



DCLA 



IOINST 



Reset S-register bits 
except 6 and 7. 
Insure operating in 
privilege mode. 
Set condition code 0. 
Readout CAW, check 
boundary limits. 
Identify device as 
the reader. 
Check reader UCW 
conditions. Set active. 



DCLB 





,r 




1 

Trap 


Rdr trap rout 
















OE 




Reader 
Check 


XX A0 


/ 




Row-image buffer ) 
120 bytes (10 bytes per card row) \ 




1 








\ 
























Transfer row 
to image 



XX60 



Column-image buffer 

160 bytes (2 bytes per card col.) 



RDHW1 



Readout CCW and 
set up required data 
(command, flag-Op, 
and count). 
Store next CCW adr. 
Set up data address. 
Store protect key 
from CAW and set 
intoQ 



ERDR 
CCOM 



NRDR 
LSAVE 



Transfer column 
to main storage 



XX00 
Mode 2 
operation 



Translate table 256 bytes 
(Used for mode 1 operation) 



Store contents of CPU 
registers U, G, I, and P. 
Reset S6 



ERDR 
ERRQ 



RDIND 



Set 2540 mode CPU 
zone. Read out reader 
indicator and sense 
bytes. 



ERDR 



See microroutine 
ERDR for byte format 



NRDR 



Set RP K = 
Reset R K 



20 . 
= 03 



Read out channel 
and unit-status bytes. 
Zero out sense byte. 
Reset all indicator 
bits except bit 4 (feed) 
of the indicator byte. 

Reset RK = 80 

Set R K = 04 



EPCH 



Integrated control 



— 1 



PICKUP 



Check if last command 

was read only. If so, 

set unusual command bit 

(bit 6) in the reader sense 

byte. Set Rd indication. 

Set up counter for WLR 

check 



l_ 



Set Rdr cmd intlk. 
MDM 4-104 



Reset Rdr request and 
device-end 



Resets the Rdr equip 
sense and reader validity 
latches. 
MDM 4-102 



Sets the Rdr equip 
sense latch if the 
reader equip chk 
gate is on because of 
an error during the 
last feed 
MDM 4-102 



To main storage 



2540 



Jr 



Blocks reset of 
reader ready 

Turns off read check 
or reader validity 
lights if on 

Turns on read 
check light 



J 



Diag 5-103 P2 2A 



Diagram 5-103. Read Feed and Stacker Select (Reader) (Part 1 of 3) 



5-103 (10/68) 




Microroutines 



Store reader sense 
and indicator bytes 



ERDR 



BACK 



4 ▼ 

Integrated control 



6 

2540 



Set up beginning adr. 
of column-image buffer. 
Set up address of trans- 
late table module 



ERCX 



START 



Diag. 5-105 



Read out each column half- 
word. Compress to form 
translate table address with 
the module. Translate 
character and store in main 
storage. While column char, 
is being compressed, a 
validity check is made. If 
character is invalid, set 
reader validity. Set R K=08 



ERRQ 



STIND 



Store indicator and 
sense bytes 



ERDR 



STACKR 



Set stacker select bits (bits 
1 and 2) of the reader in- 
dicator byte register. (This 
example sets bit 2). 
Reset RD indicator. Set 
bit 4 (feed) of the reader 
indicator byte register 



ERRQ 



STIND 



Store indicator and 
sense bytes 



Issue stacker select and 
feed command. 
Set R K = 60 



EXFR 



XFER 



Diag 5-104 



Set up addresses of the 
column image and the 
row-image buffers. Trans- 
fer the row bits of each 
card column from row 
image to column image 



EXFR 



Set reader mode and 
CPU mode 



ERRQ 



RRDUCW 



Read out UCW count, 
channel and unit status 



EXFR 
ERRQ 



RDIND 



Read out indicator and 
sense bytes 



EXFR 



Check for reader validity 
errors; set indicator bits 
accordingly. Set secondary 
bit in channel status. Check 
for WLR; if any error exists, 
set unit check and break 
command chaining 



Diag 5-103 P3 2A 



This example transfers 
card 1 to main storage 



Set reader validity latch 
(MDM 4-102). This 
turns on the 2025 RDR 
console light and activates 
bit 4 of the RS external 
facility 



Turns on the 
validity check light 



Set read feed latch 

MDM 4-104. 

Set SS-R2 command 

latch. MDM 4-102 



Conditions the reader 
motor run circuits, the 
reader clutch latch and 
the reader feed check 
circuits 



Sets up the selection 
of the R2 magnet 



Diagram 5-103. Read Feed and Stacker Select (Part 2 of 3) 



2025 FEMDM (10/68) 5-103 



Microroutines 
Diag 5-103 P2 2H 



ERRQ 



STIND 



Store indicator and 
sense bytes 



EXFR 



Set bit 4 (channel end) of 
unit status byte. Store 
residual count in UCW. 
Set device-end 



DPTR 
DPTQ 
DCOM 



CCBR 
TAKEIN 
INTRPT 



Stc-e channel status, 
flag-op, unit status 
and count in the UCW. 



DPTQ 
BSWI 



RESTRH 



Set CPU mode and 
zone 



CCOM 



Restore CPU storage 
protect key into Q 



BSWI 
CCOM 



LRSTRB 



Restore CPU registers 
U,G, I, and P. Set S6 



► BSWI 



Check for interrupt 
pending 



CICY 



ISTARTN 



Branch out to handle 
an interrupt or do 
next command 



Do next operation 



4 ▼ 5 

Integrated Control 



6 

2540 



H 



Diagram 5-103. Read Feed and Stacker Select (Part 3 of 3) 



5-103 (10/68) 



Start 
EXFR XFER 



Set up addresses 
and counters 



Objectives: 

1. Set up work area and counters. 

2. Set the 9's through 4's into column image. 

3. Set the 3's through 12's into column image. 




Set up the address of the 
second byte in the column- 
image buffer (ZZ61). 
Set up the row-image buf- 
fer address (XFAO) for 
the first eight columns 
(9 row). Set a group 
counter to ten (OA). 
Set a bit counter to six 
(06). 



Set four local storage 
registers to 0000 as 
a work area 



Set up row mask 




Set a local storage 
register to 01. (Row 
9 or 3) 



Read out selected byte 
from row image and 
load the work registers 



Check each bit in the 
selected byte. If a 
(bits are complement) 
OR the mask into the 
proper register 



Shift mask left one bit 



Subtract 1 from 
the bit counter 



' Mask 


Row 


1 02 


8 or 2 


1 04 


7 or 1 


1 08 


6or0 


1 10 


5 or 11 


1 20 


4 or 12 



Yes 




Add ten to the row 
image buffer address 




Store the work register 
in the correct byte of 
the column-image buffer 



XFAX 
XFBX 
XFCX 
XFDX 
XFEX 
XFFX 
Y00X 
Y01X 






1 


2 3 


4 5 


6 7 


8 9 


A B C D 


E F 




,i . .i _i 


,9' 


s . 




, . ,8's 






8*8, , 


7's 
iii i ' s i i i i 


,6's 






, 6,'s , 




. . , 5's . , , 


5 


's 




4,'s 


3's, 




,3: 8l , 


. : , 2's , . , . 




, , v» , , , . 


, , ,0's 






0's , 


, . , XV 9 . . , 


12's 




. , 12'., 


> 









Row image 



Y01X 
Y02X 
Y03X 
Y04X 
Y05X 
Y06X 
Y07X 
Y08X 
Y09X 
Y0AX 
Y0BX 



1 


2 3" 


4 5 


6 7 


8 9 


A B 


C D 


E F 










r 


2, 


3 


4 


5 


6 


7 


8 


? 


1Q 


H 


12, 


13 


14 


15 


16 


17 


18, 


19 


2q 


21 


22 


23 


24 


2$ 


26, 


27, 


28, 


29 


30, 


31 


32 


33 


34, 


35 


36, 


37 


38 


39 


40 


4} 


42, 


43 


44, 


45 


46 


47, 


48 


49, 


50, 


51, 


52, 


53 


54 , 


55 


56 


57 


58, 


59. 


6Q 


61 


62 


63 


64 


65 


66 


67, 


68, 


69 


70 


71 


72 


73 


74 


75 , 


76 . 


77 
. i 


78 


79 


80 











Column Image 



Example: 

First eight columns contain A, bl, TEST bl I 



Row -image 




address 


contains 


XFAO 


FE-1111 1110 


XFAA 


FF-1111 1111 


XFB4 


FF-1111 1111 


XFBE 


FF-1111 1111 


XFC8 


EF-1110 1111 


XFD2 


FF-1111 1111 


XFDC 


DB-1101 1011 


XFE6 


F7- 1111 0111 


XFF0 


7F-0111 1111 


XFFA 


D3- 1101 0011 


Y004 


FF-1111 1111 


Y00E 


6E-0110 1110 



Work registers after loaded with 9's through 4's for 
columns 1 through 8. 

I 
Byte Byte 1 

Rl Col. 4 I Col. 8 

I 

R2 Col. 3 | Col. 7 

R3 Col. 2 I Col. 6 

I 
R4 Col. 1 I Col. 5 

Store work registers into column image. 



ByteO 


Bytel 


00010000 


00000001 






00000000 


00000000 






00000000 


00000000 






00000000 


00000000 



c Register 


Byte into 


Column-image Adr 


R-4 





Y019 


R 3 





Y01B 


R 2 





Y01D 


R 1 





Y01F 


R 4 


1 


Y021 


R 3 


1 


Y023 


R 2 


1 


Y025 


R 1 


1 


Y027 



(continued in Part 2) 



Diag 5-104 P2 2A 



Diagram 5-104. Row Image to Column Image (Part 1 of 2) 



5-104 (10/68) 



Diag 5-104 PI 2H 
B 



Check if half done 
(9's - 4's for columns 
1 - 80 stored). 
Note: If first half is 
done, go to the next 
major objective 



Check if all done(3's-12's 
for columns 1 - 80 stored) 



Subtract 1 from the 
group counter 




Set up column-image 
address for column 
1 (ZZ60) first byte. 
Set up row-image 
address for the first 
eight columns of the 
3-row (XFDC) 



Set up address for 
next group of eight 
bytes 



Example (continued from Part 1) 

Work registers loaded with 3's 
through 12's for columns 1 through 8. 



ByteO 



Byte 1 



00100000 



ByteO 
00100000 Rl Col. 4 



00001001 



00000000 R2 Col. 3 







00000000 


00001001 



00100100 


00001010 



R3 Col. 2 



R4 Col. 1 



Byte 1 
Col. 8 



Col. 7 



Col. 6 



Col. 5 



Store work register into column image. 
Work register - byte into column-image adr. 



Set the bit counter 
to six (06) 



Set the group counter 
to ten (0A). Set the 
bit counter to six (06) 



Diag 5-104 PI 2C 



Subtract 1 from the 
group counter 



Yes 




R4 





Y01B 


R3 





Y018 


R2 





Y01C 


Rl 





Y01E 


R4 


1 


Y020 


R3 


1 


Y022 


R2 


1 


Y024 


Rl 


1 


Y027 



Column-image buffer for first eight columns 
contents (in hex): 



I Coll | Col 2 |Col3|Col4l 



0,1 


2,3 


4 |S 


6|7 


8 | 9 


A,B 


C!D 


E|F 






1 




2400 


0000 


0900 


2010 


0A00 


0900 


0000 


2001 










Col 5 


Col 6 


Col 7 


Col 8 


Col 9 









Set up address for 

next group of eight bytes 



Set the bit counter 
to six (06) 



Diag 5-104 PI 2C 



Continue operation 



H 



Diagram 5-104. Row Image to Column Image (Part 2 of 2) 



2025 FEMDM (10/68) 5-104 



Objectives: 

Model- 1. Check column-image character for validity (2 bytes). 

2. Compress column-image character to develop translate 
table address. 

3. Store translated character at desired location in 
main storage. 

4. Check for wrong length record. 

Mode 2-1. Read out column-image buffer 1 byte at a time 
and store in main storage at the desired location. 
2. Check for wrong length record. 



Diag 5-105 P2 2G 



START 



V 



Add 1 to the WLR 
counter. Check 




Data mode 2 operation 



Read out 2 bytes (1 card 
column) from column 
image buffer. Set up 
for validity check and 
compress byte 



H 







Set WLR indicator bit. 
Test chain data, PFR 
op, etc. Set required 
conditions and branch 
to desired routine 



Read out the column 
image buffer a byte at 
a time and store the byte 
at desired address in main 
storage. Subtract 1 from 
CCW count 




Diag 5-105 P2 4G 








1 


2 


3 


4 


5 


6 


7 





1 


2 


3 


4 


5 


6 


7 




X 


X 


12 


11 





1 


2 


3 


X 


X 


4 


5 


6 


7 


8 


9 




1 2 3 4 5 g 71 
1 1 I 1 


8 i 9 


A B C D E F 

1 1 1 


Y01X 




- 


- 


- 


1 


2 


3 


4 


Y02X 


5 


6 


7 


8 


9 


10 


11 


12 


Y03X 


13 


14 


15 


16 


17 


18 


19 


20 


Y04X 


21 


22 


23 


24 


?S 


26 


27 


28 


Y05X 


29 


30 


31 


32 


33 


34 


35 


36 


Y06X 


37 


38 


39 


40 


41 


42 


43 


44 


Y07X 


45 


46 


47 


48 


49 


50 


51 


52 


Y08X 


53 


54 


55' 


56 


57 


58 


59 


60 


Y09X 


61 


62 


63 


64 


65 


66 


67 


68 


YOAX 


69 


70 


71 


72 


73 


74 


75 


76 


YOBX 


77 


78 


79 


80 


- 


- 


- 


- 



Column image 








1 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


C 


D 


E 


F 


xxox 


40 


Fl 


F2 


F3 


F4 


F5 


F6 


F7 


F0 


61 


E2 


E3 


E4 


E5 


E6 


E7 


XXIX 


61 


Dl 


D2 


D3 


D4 


D5 


D6 


D7 


DO 


Al 


A2 


A3 


A4 


A5 


A6 


A7 


XX2X 


50 


CI 


C2 


C3 


C4 


C5 


C6 


C7 


CO 


81 


82 


83 


84 


85 


86 


87 


XX3X 


6A 


91 


92 


93 


94 


95 


96 


97 


70 


Bl 


B2 


B3 


B4 


B5 


B6 


B7 


XX4X 


F9 


31 


32 


33 


34 


35 


36 


37 


E9 


21 


22 


23 


24 


25 


26 


27 


XX5X 


D9 


11 


12 


13 


14 


15 


16 


17 


A9 


El 


62 


63 


64 


65 


66 


67 


XX6X 


C9 


01 


02 


03 


04 


05 


06 


07 


89 


41 


42 


43 


44 


45 


46 


47 


XX7X 


99 


51 


52 


53 


54 


55 


56 


57 


B9 


71 


72 


73 


74 


75 


76 


77 


XX8X 


F8 


79 


7A 


7B 


7C 


7D 


7E 


7F 


E8 


69 


E0 


6B 


6C 


6D 


6E 


6F 


XX9X 


D8 


59 


5A 


5B 


5C 


5D 


5E 


5F 


A8 


A0 


AA 


AB 


AC 


AD 


AE 


AF 


XXAX 


C8 


49 


4A 


4B 


4C 


4D 


4E 


4F 


88 


80 


8A 


8B 


8C 


8D 


8E 


8F 


XXBX 


98 


90 


9A 


9B 


9C 


9D 


9E 


9F 


B8 


B0 


BA 


BB 


BC 


BD 


BE 


BF 


XXCX 


38 


39 


3A 


3B 


3C 


3D 


3E 


3F 


28 


29 


2A 


2B 


2C 


2D 


2E 


2F 


XXDX 


18 


19 


1A 


IB 


1C 


ID 


IE 


IF 


68 


20 


EA 


EB 


EC 


ED 


EE 


EF 


XXEX 


08 


09 


0A 


0B 


OC 


0D 


0E 


OF 


48 


00 


CA 


CB 


CC 


CD 


CE 


CF 


XXFX 


58 


10 


DA 


DB 


DC 


DD 


DE 


DF 


78 


30 


FA 


FB 


FC 


FD 


FE 


FF 



2540 Reader translate table (hex code) 



Example: 

Mode 1 operation, card column 
contains a period (12-3-8). 



Read out 1 column 
(2 bytes) 



Even byte 


Odd byte 


XX12110123 


XX456789 



Shift odd byte twice 



Even byte 


Odd byte 


XX12110123 


456789XX 



Shift column bits 8 and 9 
to even byte 



Even byte 



8912110123 



Odd byte 



456789XX 



Pull out column bits 
1,2, and 3 from even byte 
and save for testing 



Even byte 


Odd byte 


8912110 


456789XX 



Even byte 


Odd byte 


00100001 


00000010 




Even byte 


Odd byte 


00100001 


00001000 




Even byte 


Odd byte 1 


10100001 


00001000 




Even byte 


Odd byte 


10100000 


00001000 


Set even byte 


bits 6 and 7 


Even byte 


Odd byte 


10100011 


00001000 



Column 
Bits 123 



Diag 5-105 P2 2A 



Even byte is the compressed byte 
that forms the translate table 
low two hex address digits. For 
this example it is A3, which reads 
out a hex code of 4B. Hex code for 
a period is 4B. 



Diagram 5-105. Read Column Image to Storage (Part 1 of 2) 



5-105 (10/68) 



Diag 5-105 PI 2 



Check column bits 
4, 5, 6 and 7 




Check bits 1, 2, and 3. 
Set required bits in the 
even byte or set validity 
error 




J Col. Bits 


Set bits 


Do 


1 
(J_ 


2 


3 











Compressed byte ok 


Translate 








1 


Set bits 6 and 7 of even byte 


Translate 





1 





Set bit 6 of even byte 


Translate 





1 


1 


Use compressed byte as is 


Validity 


• 








Set bit 7 of even byte 


Translate 


i 





1 


Use compressed byte as is 


Validity 


' 


1 





Use compressed byte as is 


Validity 


1 


1 


1 


Use compressed byte as is 


Validity 



Check column bits 
1, 2, and 3 




Set bit 5 of the even 
byte (character requires 
at least a 4) 




If col. bit 4 is a 1, byte 
is compressed. If 0, must 
be a 5, 6, or 7 



Check column bits 5, 
6, and 7. Set required 
bits in even byte or set 
validity error 



Set validity check 
(set R K = 08) 



Do a table lookup for 
translate character. 
(The compressed byte 
even, is the low byte of 
the translate table address 




Store translated character 
in main storage at the 
desired location 



! Col. Bits 


Set bits 


Do 


1 5 


6 


7 


i 








Compressed byte ok 


Translate 


1 ° 





1 


Set bits 6 and 7 of even byte 


Translate 


1 ° 


1 





Set bit 6 of even byte 


Translate 





1 


1 


Use compressed byte as is 


Validity 


' 1 








Set bit 7 of even byte 


Translate 


1 1 





1 


Use compressed byte as is 


Validity 


t"l 


1 





Use compressed byte as is 


Validity 


!■ 


1 


1 


Use compressed byte as is 


Validity 



Subtract 1 from CCW 
count. Check 




Diag 5-105 PI 4B 



Diag 5-105 PI 3E 
B 



Test chain data, PFR 
op etc. Set required 
condition and branch to 
desired routine 



Diagram 5-105. Read Column image to Storage (Part 2 of 2) 



2025 FEMDM (10/68) 5-105 



1. Condition: 

Clutch is energized to feed a card. 

Objectives: 

Set reader trap. 

Set up row-image address. 

Set up trap counter. 

2. Condition: 

Run-in (data). 

Objectives: 

Set up conditions to force row image 
transfer to column image for first two 
feed cycles. 

3. Condition: 

After Run-in (data). 

Objectives: 

Transfer shift registers to row image. 



RP3 



Rl 



6^ 



Row bits 



6) 



Row bits 



odd-even latches 



2540 



odd-even latches 



Rd 2-Pch Chk Shift reg. 



Rd 1 PFR Shift reg. 



EOR 










| 







EOR 



RP2 



T 

Trap 



RP1 



Microroutine 



OE 



Reader 
check 



Row-image buffer 

120 bytes (10 bytes per card column) 



ETTR 



Turned on by reader 
brush impulse (data) 



Store MO, Ml in backup. 
Set MMSK3 to 1 (2540 
reader trap) MDM 4-15. 
Transfer RP2 to local 
storage 



Forced address 01B0 



h* 



Integrated control 




Row-image bits are 
the complement of the 
card column punches 



Transfer RP1 to local 
storage. Set up reader 
row image buffer address. 
Set up trap counter for 
first data trap. Reset 
MMSK3 and set MO, Ml 
to stored value 



Return to link adr 



Read out old row image 
and store new (RP1). 
Compare old row to 
RP2. If error, set read 
error. Set R K = 80. 
Set column-in-error 
indication in read error 
log area. Errors bypassed 
on run-in. Add 1 to trap 
count 



Last trap of a row 



Set up trap counter 
for next row. Reset 
MMSK3 and set M0, 
Ml to stored value 




Last trap of card 



Reset MMSK 3 and 

set M0, Ml to stored value 



Return to link adr 



Diagram 5-106 P2 3A 



Return to link adr 



Set reader clutch latch 
(MDM 4-102). Set 
reader trap request latch. 
Set rdr trap inlk latch. 
(MDM 4-102) 



2540 



Reader clutch is energized 
(Rd CI lat not NPRO) 




The shift registers have 
been advanced 8 times 
setting the EOR latches 
(timing chart on MDM 
4-11 1). Set reader trap 
latch (MDM 4-102). Set 
2540 rd req latch (MDM 
4-23) 



Eight column bits have 
been transferred 



Transfer of RPI resets 
trap latch. Reader 
select latch (data) sets 
microforce latch 



Set reader equip chk 
gate latch (MDM 4-102). 
The console RDR system 
check light turns on 



H 



Diagram 5-106. Reader Trap (Part 1 of 2) 



5-106 (10/68) 



Microroutines 



Reader ready should be 
active after the first card 
has been read at the 
second read station 




Integrated Control 



No 



Yes 




6 

2540 



Set transfer bit (this bit 
being on causes row image 
to column image transfer) 



Yes 



No 



Set Rdr status request. 
SetR K = 02 



Reset cmd inlk 

Rst PR K - 20 

Set up reader row image 

beginning addresses and 

trap counter 

Restore MO, Ml, Reset 

MMSK 3. 



Return to link address 



Reset cmd inlk. Rst 
PR K = 20. Set up 
reader row image be- 
ginning address and 
trap counter. 



Set the rdr status latch 
(MDM 4-104). 
Note: This turns on Device- 
end latch if read feed is on. 
A test of 2540 external 
facility RS bit 6 indicates 
a 1 (MDM 4-45). At T4 
time, set the status req 
latch (MDM 4-104). A 
test of external facility S7 
indicates a 0, while a test 
of BB bit 1 indicates a 1. 
(MDM 4-40) 



Reset rdr cmd inlk 
latch (MDM-104). Reset 
of the rdr cmd inlk resets 
the read feed latch (MDM 
4-104) and reader stacker 
select latches. 
(MDM 4-102). 



Return to link address 



H 



Diagram 5-106. Reader Trap (Part 2 of 2) 



2025 FEMDM (10/68) 5-106 



T 2 ▼ 3 ▼ 4 

Objective: Handle status (channel-end and/or device-end) except for IPL on the reader or punch. 



START 



CICY I I START N 



Recognize interrupt 
condition 



S7 = (external 
facility ) 



BSWI I CHECK B 



H 



Recognize device 
status request 




RS 6 = 1 (reader) 
PS 6 = 1 (punch) 



Punch 



IPCHST 
RPHUCW 



Reader 




Check for device end 



Reset Rdr Request 
latch. Set up to transfer 
buffer data 



ERDR SSDONE 




Reset device request 



Q 



Diag 5-107 P2 4A 



Diagram 5-107. Reader-Punch Status (Part 1 of 2) 



Yes 




No 



Yes 



Reset device-end 
indication 



Reset device-end 
indication 




Set secondary bit 



Reset device request. 
Set DE bit in unit status 



Yes 




Diag 5-107 P2 4D 



5-107 (10/68) 



Diag 5-107 PI 3G 
A 




Yes 



Reset S7, IB and 
secondary bits. Store 
channel status 




SIO 



Store status. Zero rest 
of CSW. Set condition 
code 1 



Set interface check bit. 
Break chaining 



Set busy. Store status 
in CSW. Set condition 
code 1 




Yes 



Reset S7, I B and 
secondary bits 




Store secondary bit 



Clear channel status 



Store UCW, store CSW 
Set condition code 1 



CICY I START N 



Diag 5-107 PI 5G 
B 



Yes 




Yes 



Yes 



Yes 



Set S7. Set device 
address in IB 



Set up IB. Reset 
device request 



Reset PCI bit. Set 
queued and request 
latches 



Reset request 



Update UCW 



BSWI RESTRH 



Diagram 5-107. Reader-Punch Status (Part 2 of 2) 



2025 FEMDM (10/68) 5-107 



Objectives: 

1. Feed two cards. 

2. Set card 1 row image into PFR row-image buffer. 

3. Set device-end and punch status request. 



2540 punch run-in 




- ! 

315 


1 

315 




Punch run-in latch 
Punch clutch latch 
Throat sta delay latch 
Die sta delay latch 
Pch ready latch 


, i 




^ 


1 




I I 


l 1 


. 1 


l i 




Pch row image 120 bytes 



Punch check error 
stored in punch 
logout area 



Pch chk row - PFR 
column image 160 bytes 



Combined 



data for PFR 



PFR row image 120 
bytes. Contains card 1 
in row image after run-in 



Microroutine 



Diag 5-115 



Punch traps: 131 traps 
occur. Nothing is read 
from either set of brushes. 
The PFR row-image bytes 
equal FF at the end of the 
first cycle. The contents 
of the pch row and pch 
chk row PFR column buf- 
fer can not be determined. 



Diag 5-115 



Punch traps: 131 traps 
occur. The first card is 
read at the PFR station. 
After 131 traps the row 
image is in the PFR row- 
image buffer 



Diag 5-107 



Attempt to handle 
device-end status with 
channel-end, secondary, 
and active bits off 



Integrated control 
First cycle 



Diag 5-115 



Set pch clutch and 
trap latches 



2540 



Cards in hopper. Press 
start key. Punch clutch 
latch is energized 



Second cycle 



Diag 5-115 



Set pch clutch 
and trap latches 



Punch clutch latch 
is energized 



Do next operation 



Reset the punch 

intervention latch 

(MDM 4-107) . 

This causes the punch 

device-end and pch 

status latches to be set. 

The pch status latch 

being on sets the status 

req latch. Pch status 

req causes the external 

facilities 

PS bit 6 = 1 

S bit 7 = 

BB bit 1 = 1 

(MDM 4-43 and 4-40) 



Ready latch is energized 



Diagram 5-111. Punch Run-in (Normal) 



5-111 (10/68) 



Objectives: 



Decode command ZZOO 1001 PFR write. 

ZZ00 0001 punch write. 
Set up stacker selection for card to be punched. 
Transfer pen row image to pch chk row. 
Translate data to be punched and set into pch row image. 
Issue stacker selection for card to be read at pch chk brushes. 
Issue feed command. 
Set channel-end. 

Microroutines 



Start 



CICY 



CHECK 



Read out instruction 
and decode (9C) 



DCLA 



IOINST 



Reset S-register bits ex- 
cept 6 and 7. Insure 
operating in privilege 
mode. Read out CAW; 
check boundary limits. 
Identify device as the 
punch. Check punch 
UCW conditions. Set 
up active 



DCLB 




Pch decode 

















Pch 



RDHW1 



Read out CCW and set 
up data (command, flag- 
op, and count). Store 
next CCW adr. Set up 
data address. Store pro- 
tect key from CAW and 
set into Q 



ERDR 
CCOM 



Pch row image 1 20 bytes 
Contains row image of 
data to be punched 



Punch check 
— stored in 
logout area. 



Pch chk row - 
PFR column image 
160 bytes. 
Contains punch row 
image of card to be 
read next by the 
pch chk brushes 



NRDR 
LSAVE 



I 



Save local storage 
register U, G, I, and P 



ERDR 
ERRQ 



From translate I 



RDIND 



PFR row image 
120 bytes 

Contains row image of 
last PFR card or card 1 
of run-in 



J 



Read out punch indicator 
and sense bytes 



ERDR 



Integrated control 



Set pch cmd inlk. Set 
RP K = 08 Reset re- 
quest latch. RstP K = 03 



EPCH 



u 



Set the pch cmd inlk 
latch (MDM 4-107). 
Reset status request 
and device-end latches 



NPCH 



Reset punch and validity 
check latches . Rst 
P K = 80 Set up indicator 
and sense bytes for this 
command; save in local 
storage 



Reset the PFR validity 
and pch equip chk latches. 
(MDM 4-105) 




Yes 



Command reject 



Yes 



EPCH 



EPCH 



Set 2540 (punch) mode 
and 2540 zone (6). Set 
not PFR indicator bit 



Set PFR wr feed bit (bit 
6) of indicator byte. Set 
PFR restart latch. 
Set P K = 04 
Set 2540 (punch) mode 
and 2540 zone (6). Set 
PFR indicator bit 



t 



Set the PFR restart 
gate latch. (MDM 4-111) 



$ 



2540 



Block the reset of the 
punch ready latch 



Conditions the set of the 
restart latch. This allows 
a three card run-in after 
a NPRO if no errors 
have occurred 



Diag 5-112 P2 2A 



Diagram 5-112. Start I/O (Punch Write) (Part 1 of 3) 



5-112 (10/68) 



Diag 5-112 PI 2H 
A 



EPCH 



Set 2540 (punch) mode 
and CPU zone. Set 
feed (bit 4) bit of the 
indicator byte. Set 
count and store. Set 
bits 5 and 7 of indicator 
byte accordingly. 
Bit 5 = count stored 
Bit 7 = WLR 



ERRQ 



STIND 



Store indicator 
and sense bytes 



EPCH 



Set up ending addresses 
of the pch row image 
buffer and the pch chk 
row-image buffer. Read 
out the pch row image 
and transfer to the pch 
chk row image. Fill 
the pch row image with 
all l's (each byte equals 
FF) 



EPXF 



PXFR 



Diag 5-1 14. 



Translate punch data 
to row image 



ECOL 



MOVWLR 



Store residual count 



ERRQ 



RPHUCW 



Read out UCW 



ECOL 
ERRQ 



RDIND 



Read out indicator 
and sense bytes 



ECOL 



Set secondary bit 
(Bit 0) of channel 
status. Read out the 
stacker select bits for the 
last command and store 
the stacker select bits 
for this command. 
Set up stacker select for 
card at pch chk brushes 
and issue feed command 
(PI) SetPK-40 
(P2) Set P K = 60 
(RP3) Set P K = 50 
Check for under count. 
If under count, set WLR 
(bit 1) of channel status 



EXFR 



Micro routines 



Integrated control 



2540 



Set punch feed latch 
(MDM 4-107). Set 
the correct stacker 
select latch.(MDM 4-106) 



Sets the circuits to 
energize the clutch. 
Energizes the cor- 
rect select magnet(s) 
at the proper time 



Check for WLR. If WLR 
exists and SLI bit is off, 
break command chain 



ERRQ 



STIND 



Store indicator and 
sense bytes 



EXFR 



Set channel end bit. 
Restore residual count 



DPTQ 
DCOM 



STINST 
REDSTR 



Store UCW bytes 



Diag 5-1 12 P3 2A 



Diagram 5-112. Start I/O (Punch Write) (Part 2 of 3) 



2025 FEMDM (10/68) 5-112 



Diag 5-112 P2 2H 
B 



DPTQ 
BSWI 



RESTRH 



Set CPU mode and zone 



CCOM 



RSTRKY 



Restore CPU storage 
protect key into Q 



CCOM 



LRSTRB 



Restore local storage 
register (CPU zone) 



BSWI 



Check for interrupt 
pending 



CICY 



ISTARTN 



Branch out to handle 
interrupt or do next 
command 



Do next operation 



H 



Diagram 5-112. Start I/O (Punch Write) (Part 3 of 3) 



5-112 (10/68) 



Microroutines 



Start 



CICY 



CHECK 



Read out instruction 
and decode (9C) 



DCLA 



Objective: 

1. Decode command 1100 1010 PFR read 

2. Transfer the PFR row image to the PFR 
column image. 

3. Compress the PFR column-image byte 
and translate the compressed byte to the 
actual desired character. 



To 
storage 



■^ Translate)— 



Pch Chk row - PFR 
column image 
160 bytes 



IOINST 



Reset S-register bits except 
6 and 7. Insure operating 
in privilege mode. Read 
out CAW; check boundary 
limits. Identify device as 
the punch. Check punch 
UCW conditions. Set up 
active 



DCLB 



RDHW1 



Read out CCW and set up 
data (command, flag-op, 
and count). Store next CCW 
addr. Set up data address. 
Store protect key from CAW 
and set into Q. 



ERDR 
CCOM 



NRDR 
LSAVE 



Save local storage 
registers U, G, I, 
andP 



ERDR 
ERRQ 



PFR row image 
120 bytes 



RDIND 



Read out punch indicator 
and sense bytes 



ERDR 



Set pch cmd inlk. 
Set RP K=08. 
Reset request latch. 
RstP K=03 



EPCH 



xxox 

XXIX 

XX2X 
XX3X 
XX4X 
XX5X 

XX6X 

XX7X 
XX8X 
XX9X 



0|1 


2 | 3 


4|5 


6|7 


8| 9 


A| B 


C| DJ 


E|F 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


61 


62 


63 


64 


65 


66 


67 


68 


69 


70 


71 


72 


73 


74 


75 


76 


77 


78 


79 


80 



Integrated control 



Set the pch cmd inlk 
latch (MDM 4-107). 
Reset the status request 
and device-end latches. 
(MDM 4-107) 



NPCH 



Reset punch and 
validity check latches. 
RstP K=80 




Yes 







ERDR 



UEXPFR 



EPCH 
Check for two con- 
secutive read commands. 
If two reads, set unusual 
cmd bit (bit 6) of the 
punch sense byte. Set 
bits 5 and 7 of indicator 
byte accordingly. 

Bit 5 = count stored 

Bit 7 = WLR 



ERRQ 



Reset the PFR 
validity and pch equip 
chk latches. (MDM 
4-105) 



YY7Y 
YY8Y 
YY9Y 
YYAY 
YYBY 
YYCY 
YYDY 
YYEY 



STIND 



Store indicator 
and sense bytes 



ERDR 



BACK 



Set up beginning 
address of the PFR 
column-image buffer 
and the ending address 
of the PFR row-image 
buffer 



I By starting with ending 

I address of PFR row 

. image (9's), the same 

' routine used for the 

I reader can be used for 

| the punch 



Diag5-113P22A 



PFR column image 



1 


2 


3 


4 5 


6 


7 


8 9 


A B 


C D 


E F 


Pch row 


image 9's 






12's 




12's 




ll's 


0's 


. . o 


•s . . 1 . . . 


l's 




2's , , 


3.'s . . 


. 3's 






4)s . , , . 


5 Is 






5> . . . 


. . 6 '. s 




6's 




7's 




8's 


8,'s 


-» ■- . 


9's 
— i — i — i — i — i — i — i i — i— 



PFR row image 



2540 



Block reset of the 
punch ready latch 



Diagram 5-113. Punch Feed Read (Part 1 of 2) 



5-113 (10/68) 



Diag 5-113 PI 2H 
A 



EXFR 



BYTECT 



Diag 5-104 at A 



Transfer row image 
to column image 



ERRQ 



RPHUCW 



Read out UCW 



EXFR 



Restore CCW. 
Adjust count 



ERRQ 



RDIND 



Read out indicator 
and sense bytes 



EXFR 



Set up PFR column 
buffer address 



ERDR 
ERCX 



BRSKIP 
START 



I The addresses for row and 
column-image buffers used 
I in the example on diagrams 
.5-104 and 5-105 are dif- 
I ferent than used for PFR. 



Diag 5-105 



Translate column image 
halfwords into byte 
characters and store 
in program storage 



ERCX 



J 



Check for validity error. 
If one, set bit 4 (data 
check of the sense byte). 
Reset pch cmd inlk. Rst 
RP K=08 



EXFR 



Check if any sense bits are 
on. If on, set unit check 
(bit 6) of unit-status byte 
and secondary bit of chan- 
nel status byte 



Reset pch cmd inlk 
latch. (MDM 4-107) 



ERRQ 



STIND 



Store indicator and 
sense bytes 



EXFR 



Set channel-end (bit 4) and 
device-end (bit 5) of unit 
status. Store residual 
count in UCW 



DPTQ 
DCOM, 



STINST 
REDSTR 



Store UCW bytes 



DPTQ 
BSWI 



RESTRH 



Set CPU mode 
and zone 



CCOM 



Restore CPU storage 
protect key into Q 



CCOM 



Restore local storage 
register (CPU zone) 



BSWI 



Check for interrupt 
pending 



CICY 



ISTARTN 



Branch out to handle 
interrupt or handle 
next command 



Do next operation 



Diagram 5-113. Punch Feed Read (Part 2 of 2) 



2025 FEMDM (10/68) 5-113 



Objectives: 

1. Set up work area and counter. 

2. Translate data to be punched and set into 
punch row image in complement form. 

Diag5-114P2 2F 



EPXF 



PXFR 



V 



1 


2 3 


4 5 


6 7 


8 9 


A 


B 


C D 


E F 




12's . , , , 


i . ll's 


, ll's, 


O's 


l's 


rs , 


I 1 


2 


. s , . , 


2's 




3's 


4's 


4's 






5' 


s 




. 6 ' s 


7's 
ii. i 


, 7> , | , . . 


8's 
■ i i i i 


9's 


9 

i i 


s 
i 


■ 










_1 



Set up five work registers; 
each register set to FF 



XXOX 
XXIX 
XX2X 
XX3X 

XX4X 
XX5X 
XX6X 

XX7X 



Punch row-image buffer 



Set mask for columns 
1, 9, 17, etc. 



Diag 5-114 P2 3E 
B 



Mask equals 80 
(1000 0000) 



Add 1 to WLR count. 
Check for WLR 



Read character from pro- 
gram storage. Use char- 
acter bits to set up address 
of punch translate table. 
Read condensed character 
from table 







1 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


C 


I) 


F, 


F 


B9 


89 


8A 


8B 


8C 


8D 


8E 


8F 


98 


99 


9A 


9B 


9C 


9D 


9E 


9F 


D9 


49 


4A 


4B 


4C 


4D 


4E 


4F 


58 


59 


5A 


5B 


5C 


5D 


5E 


5F 


79 


29 


2A 


2B 


2C 


2D 


2E 


2F 


38 


39 


3A 


3B 


3C 


3D 


3E 


3F 
^~1F 


F9 


09 


0A 


0B 


oc 


0D 


0E 


OF 


18 


19 


1A 


IB 


1C 


ID 


IE 


00 


A9 


AA 


AB 


AC 


AD 


AE 


AF 


B8 


91 


92 


93 


94 


95 


96 


97 


80 


C9 


CA 


CB 


CC 


CD 


CE 


CF 


D8 


51 


52 


53 


54 


55 


56 


57 


40 


21 


6A 


6B 


6C 


6D 


6E 


6F 


78 


31 


CO 


33 


34 


35 


36 


37 


E0 


E9 


EA 


EB 


EC 


ED 


EE 


EF 


F8 


11 


12 


13 


14 


15 


16 


17 


Bl 


Al 


A2 


A3 


A4 


A5 


A6 


A7 


B0 


A8 


B2 


B3 


B4 


B5 


B6 


B7 


Dl 


CI 


C2 


C3 


C4 


C5 


C6 


C7 


DO 


C8 


D2 


D3 


D4 


D5 


D6 


D7 


71 


61 


62 


63 


64 


65 


66 


67 


70 


68 


72 


73 


74 


75 


76 


77 


Fl 


El 


E2 


E3 


E4 


E5 


E6 


E7 


F0 


E8 


F2 


F3 


F4 


F5 


F6 


F7 


A0 


81 


82 


83 


84 


85 


86 


87 


90 


88 


BA 


BB 


BC 


BD 


BE 


BF 


60 


41 


42 


43 


44 


45 


46 


47 


50 


48 


DA 


DB 


DC 


DD 


DE 


DF 


32 


69 


22 


23 


24 


25 


26 


27 


30 


28 


7A 


7B 


7C 


7D 


7E 


7F 


20 


01 


02 


03 


04 


05 


06 


07 


10 


08 


FA 


FB 


FC 


FD 


FE 


FF 



zzoz 

ZZ1Z 
ZZ2Z 
ZZ3Z 
ZZ4Z 
ZZ5Z 
ZZ6Z 
ZZ7Z 
ZZ8Z 
ZZ9Z 
ZZAZ 
ZZBZ 
ZZCZ 
ZZDZ 
ZZEZ 
ZZFZ 



Punch translate table (condensed byte) 



D 



Using bits 5,6, and 7 
of condensed character 
set row-image bits for 
rows 7 through 1 




Check for a 12, 11,0, 8, 
or 9 punch-bit in the con- 
densed byte and save in a 
work register 



Q 



Diag 5-114 P2 2A 



Set up low-order address 
bit for the row-image 
buffer 



Store bit (complement) 
in row image using mask 



Test bits 0-4 of the con- 
densed byte. If bit is 
on, use the mask to save 
bit in complement form 
in the work register used 
for 12 row. Bit 1 for 11 
row, bit 2 for row and 
etc. 



Set up correct address 
(low-order digits) of row 
image (row 12) being used 



1 

| Punch 


Address 


• 7 


5A,5B,5C 


• 6 


50,51,52 


| 5 


46,47,48 


4 


3C, 3D, 3E 


1 3 


32,33,34 


1 2 


28,29,2A 


1 1 


IE, IF, 20 



Note: Address 5A is for 
first eight columns of row 
bits in row 7; 5B for 
second eight columns 
and etc. 



Bits 





1 


2 


3 


4 


5 


6 


7 




Punch 


12 


11 





8 


9 


X 


X 


X 


Punch 










1 


1 







1 





2 







1 


1 


3 


Condensed byte 


1 








4 




1 





1 


5 




1 


1 





6 




1 


1 


1 


7 



Example: 

First eight columns (data) to be punch are 
1 bl FOX bl RA. 



Work 


reg] 


sters 














1 


1 


1 






1 


1 


1 




12 Row 








2 


1 


1 






1 


1 


1 




11 Row 








3 


T 


1 | 1 




1 


1 


1 




Row 








4 


i 


1 






1 


1 


1 




8 Row 








5 


i 


1 






1 


1 


1 


1 


9 Row 


Reac 


Ida 


ta c 


har 


acte 


rfc 


)r c 


olu 


mn 


1;1 = F1. 



Read out condensed byte using data character 
as low-digit address. ZZ Fl = 01. 

Condensed byte = 0000 0001. 

Check bits 5, 6, and 7 (001). This provides 
a row-image address of XX IE. The byte at this 
address is for the first eight columns of the 
1 row. Bit is for column 1. Prior to this time 
all of row image has been set to l's. Exclusive 
ORing the mask 80 with FF results in 7F. This 
identifies column 1 of the card, to be punched 
with a 1 punch. Store result into row image 
at the same address. 

Because condensed byte bits 0-4 are all zero, 
nothing is stored in the work register. 

Update the counters. 

Set up new mask for column 2; 40. 

Read out second data character; bl=40 
Read out condensed byte using data charac- 
ter as a low-digit address. ZZ 40 = 00. 
Condensed byte = 0000 0000. 



Diagram 5-114. Load Punch Row Image (Part 1 of 2) 



5-114 (10/68) 



Diag5-P12H 

_1_ 



Update counters 
and check for end 
of data 



Add 2 to the control 
counter (byte and adr.) 
Subtract 1 from the 
CCW count 




Store the 12, 11,0,8 
and 9 Work Registers 
into the Correct Position 
of Row Image 



ECOL MOVWLR 



Set up new mask 
if eight data bytes 
have not been translated 
and loaded into the 
work register 




EPXF 





No 


ECOL 




SetNe 


w Mask 


Mask 


Col. 


01000000 


2,10,etc. 


00100000 


3,11- 


000 10000 


4,12- 


00001000 


5,13- 


00000100 


6,14,-- 


00000010 


7,15- 


00000001 


8,16- 



STORE 



Store the 12, 11,0, 8 
and 9 work registers 
into the correct 
positions of row image. 
Set up correct address 
(low-order digits) of 
row image (row 1 2) being 
used. 



S 



Diag. 5-114 PI 4B 



Diag5-114P13A 



Because testing of the byte indicates no punches nothing is stored or loaded into the work 

registers. 

Update the counters. 

Setup new mask for column 3; 20. 

Read out third data character; F = C6. 

Read out condensed byte using data character as a low-digit address. ZZC6 = 86. 

Condensed byte = 10000110. 

Check bits 5, 6, and 7 (110). This provides a row-image address of XX50. The byte at this 

address is for the first eight columns of the 6 row. Bit 2 is for column 3. Exclusive ORing 

the mask 20 with FF results in DF. This identifies column 3 of the card, to be punched with 

a 6 punch. Store result into row image at the same address. 

Test of condensed byte bits 0-4 indicates that bit is on. This causes the mask 20 to be 

exclusive ORed with work register 1. The results in work register 1 set to DF. 

Update the counters. 

Set up new mask for column 4; 10. 

Continue routine until eight-byte (data) have been loaded into row image and work registers. 

For this example the work registers contain the following 



Work Registers 










1 


1 


1 


1 











1 1 


1 1 1 





1 








1 


1 





1 


1 


1 








1 


1 


1 


1 


1 


1 








1 


1 


1 


1 





1 



12 Row 



11 Row 



Row 



8 Row 



9 Row 



Transfer the work registers to the correct locations in row image. 
Row-image bytes for the first eight columns for this example are: 



Row 


Address 


Byte 


12 


xxoo 


11011110 


11 


XX0A 


11101101 





XX14 


11110111 


1 


XX1E 


01111110 


2 


XX28 


11111111 


3 


XX32 


11111111 


4 


XX3C 


11111111 


5 


XX46 


11111111 


6 


XX50 


11001111 


7 


XX5A 


11110111 


8 


XX64 


11111111 


9 


XX6E 


11111101 



The address for row image now points to the next set of bytes (eight more columns). 
Set the five work register to FF and repeat routine for next eight columns. 



Diagram 5-114. Load Punch Row Image (Part 2 of 2) 



2025 FEMDM (10/68) 5-114 



1. Condition: 

Clutch is energized to feed a card. 
Objectives: 

Set punch trap. 

Set up beginning address of pch row image. 

Set the first eights bits into the punch decode shift register. 

2. Condition: 

Run-in (data) 
Objective: 

Transfer the PFR row image into the pch row image. 
Store the data from Rdl-PFR in the PFR row image. 

3. Condition: 

After run-in (data) 
Objectives: 

Transfer data to be punched from pch row image to punch magnets. 
Check the punched card at the pch chk brushes with the pch chk 
buffer. Save the error condition after one card has passed the 
pch chk brushes. 

4. Condition: 

After run in (data) PFR 
Objectives: 

Transfer data to be punched from pch row image to punch magnets. 

Combine the PFR row image with the pch row image and store in 

pch row image. 

Store the data from Rdl-PFR in the PFR row image. 

Check the punched card at the pch chk brushes with the pch chk 

buffer. Save the error condition after one card has passed the 

pch chk brushes. 



Microroutine 




Row bits 



Odd-even latches 



2540 



Rdl-PFR 



EOR 



Trap 
(data) 

Pch decode 




PI 



P2 



RP3 



Row bits 



Odd-even latches 



Rd2-Pch Chk 



EOR 



Pch 



ETRP 



Store MO, Ml in 
backup. Set MMSK4 
to 1 (2540 punch trap) 
MDM4-15. 
Transfer first byte 
(8 columns) of row 12 
to the punch decode 
shift register. Set 
1 2th row indicator. 
Set count to 76 hex 
(130 decimal). Restore 
MO, Ml and reset 
MMSK4 



Pch Row Image 
120 bytes 
complement form 



Combined 



Data for PFR; only 
done on PFR or 
run-in 



Force address 0110 



Return to link adr 



OE 



Punch 
check 



Pch Chk Row - PFR 
column image 160 
bytes complement 
form (loaded during 
start I/O) 



PFR Row Image 
120 bytes 
complement form 



Integrated Control 



Clutch Trap 



2540 



ETRP 



During these ten traps 
nothing is read from 
the card 



Last eight column-bits 
transferred to pch decode 
shift register are the 
first eight column bits 
for row 1 1 . 



Store M0, Ml in 
backup. Set MMSK4 
to 1 (2540 punch trap) 
MOM 4-15. 

Transfer RP2 - pch chk 
andRDl-PFR shift 
registers to local storage. 
Set next eight column-bits 
into the pch decode shift 
register. Decrement 
trap count 



Yes 




Set pch clutch latch 

(MDM 4-108). 

Set punch trap and 

Pch trap inlk latches 

(MDM 4-108). 

Set the buffered 2540 

pch req latch (MDM 4-23) 



Punch clutch is energized 
(PchCllatnotNPRO) 



Force address 0110 



Row 12 traps 



4- 



The Rdl-PFR shift 
register is shifted with 
the pch decode shift 
register. After eight 
shifts, EOR is turned 
on setting the pch 
trap latch 



The eight bits in the 
pch decode shift 
register have been 
transferred to the 
magnets. 



Set up trap counter for 
120 more traps. 
Restore M0, Ml and 
reset MMSK4 



Restore M0, Ml and 
reset MMSK 4 



Return to link adr 



Return to link adr 



Diagram 5-115. Punch Trap (Part 1 of 2) 



5-115 (10/68) 



T 3 

Microroutine 
ETRP 



Restore MO, Ml and 
reset MMSK4 



Return to link adr 



H 



Store MO, Ml in backup. 
Set MMSK4 to 1 (2540 
punch trap) MDM4-15. 
Transfer RP2-pch chk 
and rdl-PFR to local 
storage. 



Force address 0110 




Read out correct byte 
from the PFR row image 
and store the new PFR 
data. 

Read out the correct 
byte of punch row image 
and combine with the 
old PFR data; store in 
punch row image 



Compare punch check 
row image with the 
data from rd2-pch chk 
shift register. Check for 
an error. If an error has 
occurred and a card has 
been fed past the pch 
chk brushes, set the 
punch check latch. 
Set P K = 84 
Note: If a card has not 
passed the pch chk 
brushes, do not store 
the result of the com- 
pare in the punch error 
log out area. If no error 
or card has passed the 
pch chk brushes, store 
the results in the punch 
check row-image buffer. 
No error, byte = 04. 
Error, byte bit = 1 
Decrement trap count. 



Traps 111 through 120 
Do not transfer any bits 
to the punch magnets. 
Transfer row 9 bits to 
the buffer 




Reset cmd inlk. 
Rst RP K = 08. 
Set punch request. 
Set P K = 02. 
Set DE indicator bit 



Reset cmd inlk. 
Rst RP K = 08 
Restore M0, Ml and 
reset MMSK4 



Set up trap counter 
and 12 row indicator 
bit for next card 



Return to link adr 



Return to link adr 



T 5 

Integrated Control 
Row 1 1 and on 



The rdl-PFR and rd 2 
pch chk shift register 
are full. The EOR is 
turned on setting the 
pch trap latch 



2540 



The last eight bits 

have been sent to the 

punch magnets and/or 

the rd 1-PFR. 

The rd2-pch chk shift 

registers have been 

loaded 



Set the pch equip 
chk and the PFR 
validity latches 
(MDM 4-105). 
This turns the PCH 
check light on the 
console. 

Stacker selection for 
this card is reset by 
resetting the seq 1 
latch (MCM 4-106) 



Turn on the punch 
check and validity 
check lights 



Reset pch cmd inlk. 
This resets the punch 
feed and the punch 
stacker-select latches 
(MDM 4-107,106) 



Set the pch status 
latch. This turns on the 
(status req) latch 



Diagram 5-115. Punch Trap (Part 2 of 2) 



2025 FEMDM (10/68) 5-115 





2 ▼ 


Instruction: 


Start I/O 


Command: 


Write space 1 after print. 


Condition: 


Print ready 




Standard 48-character chain length 




Status clear 


Objectives: 


Buffer load 




Set channel-end. 




Set print busy. 




Set print gate. 



Constant 


Function 


01 (note 1) 


PLBAR value 


84 (note 2) 


PLB count 


2C 


PLBAR constant 


70 


Translate table address 



Start 



CICY 



Note 1. 



Note 2. 



This value is set to 01. 
The value is updated each 
buffer cycle. 
The PLB count is set 
to 84 (dec. 132) and 
decremented by 1 each 
buffer cycle. 



Read out instruction 
and decode (9C) 



DCLA 



Reset S-reg. bits 
except 6 and 7 . 
Read out CAW and 
check boundary 
limits. Construct UCW 
address and identify 
the printer 



DCLB 



Read out the CCW. 
Store the next CCW 
and fetch data 
address. Store UCW 
count and data address 



DPTS 



Set 1403 mode and 
decode the 1403 command 



DPTR 



Set up constants 

PLBAR value = 01 

PLB count = 84 (HEX 132) 

PLBAR constant = 2C 

Translate table 

address = 70 



DPTR 



Diag. 5-201 P2 6B 
B 



Microroutines 
and translate table 



CPU 



1403 attach 



Read character from 
memory area specified 
by the data address. 
The data character 
develops the lines 
necessary to address 
the translate table. 
Place the character 
from translate table 
into local storage 



DPTR 



EXT bus-out 



PLBAR 
SAMPLE 



1403 attachment 



■ X 

J 



1 




2 




4 






& 


8 


< 


16 


oq 
p-l 


32 


Pi 


64 




128 





Time 
Write 




EXT bus-in 



Compare 



Load the PLBAR. 
The value of the 
PLBAR is placed on 
EXT, bus-out lines to 
set the PLBAR 



DPTR 



The PLBAR triggers 1-128 
are set with ext bus out 
bits and PLBAR set sample 
MDM 4-207 



Set read control. 
Set PR AK = 20 



DPTR 



Test translated 
character for bit 
pattern greater than 
the maximum graphic 
position number. If 
FF pattern is detected, 
set data check. Set 
FF in PLB 



DPTR 



Set read control latch. 
Develop SA strobe and 
reset the PLB data reg. 
See chart - 6E MDM 4-207 



Read Data to CPU/Write Data from CPU 


Cycle 


Write PLBAR 


Set Read Ctrl 


Dummy 


Read/Write Data 


Dummy 


Time P ( 


1 2 4 6 8 ( 


) 1 3 5 7 9( 


) 2 4 6 8 ( 


) 1 3 5 7 9( 


) 2 4 6 8 


PLBAR Reset 


— 










PLBAR Set 


— 










Data Reg Reset 




^ 




&za 




Data Reg Set 








TWA 




Read Control 
















Write Control 














Word Type X 


Parity Sample 












Word Type 3 


Word Type 


Word Type X 


Word Type 3 



I Read or Write 



g^^a Write Only 



Load PLB. 
Transfer the 
translated character 
from local storage 
to the PLB data reg. 
and at write time, 
into the buffer. 



Diag. 5-201 P2 2A 



Reset the data reg with 
ctl. Word type 3 and 
AS decode of B. Set the 
data reg, latches with 
ext/bus out bits 0-7 and 
PLB sample. Write control 
is brought up by ext. AS 
decode B and control 
word type 3. Refer to 
timing chart MDM 
4-208 



Diagram 5-201 . Buffer Load (Part 1 of 2) 



5-201 (10/68) 



Diag 5-201 P13H 
A 



UCWO 
PLB Not 



Set the next data 
character to 00. 
Update the PLBAR 
and load the buffer, 
Repeat the loop 
until PLB count is 



Decrement the UCW 
count and the PLB 
count and test. 




UCWO 
PLB 



UCW Not PLBO 



Set wrong length 
indicator ( Bit 2 
channel-status reg) 



UCW Not 
PLB Not 



Update the PLBAR to the 
next buffer position to be 
addressed. If the count is 
less than 89, add 2C (dec. 
44). If the count is greater 
than 89,add A9. (dec. 169). 
Return to read another 
data character . Refer to 
example . . . 2F 



^^ Parity ^\. 
^s^ Check ^> 


Yes 














No 


Set unit check and equip- 
ment check. Set bit 6 of 
unit-status register and bit 
3 of sense reg 










DPTR 








Set print gate. 
Set print busy 
PRA K = 90 




1 
l 


DPTR 




1 


Set channel-end and 
construct UCW channel 
and unit status 


1 
1 

I 






1 


Store the status data 
into the CSW swap PSW's 
and branch to I cycles to 
handle status 


l__ 









Diag 5-201 P12D 



1403 Attachment 



Do next operation ) 



Turn on the print gate and 
print busy latches with ext 
AS Field. Decode D and 
word type set pulse. 
Start print operation. 
Refer to diagram 5-202. 



Example of PLBAR update 

PLBAR VALUE 01 (dec. 01) 

Constant +2C 

Updated PLBAR 2D (dec. 45) 



PLBAR 
Constant 



2D 

+2C 



59 (dec. 89) 



PLBAR 


59 


Constant 


+A9 




02 


PLBAR 


02 


Constant 


+2C 



(dec. 02) 



2E (dec. 46) 



PLBAR 

Constant 


2E 
+2C 






5A 


(dec. 90) 


PLBAR 

Constant 


5A 
+A9 






03 


(dec. 03) 



Diagram 5-201. Buffer Load (Part 2 of 2) 
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CJ1 



NO 


QJ 


O 


CO 


rO 


QJ 




3 


— » 


on 


o 






M 


o> 


O 


00 


rO 



o 

X3 
CD 



1. Osc 

2. Drum Pulse 

3. Set A 

4. Set B 

5. Set C 

6. PSS A 

7. PSS B 

8. PSS C 

9. PSS Gate 

10. Advance PCC 

11. Advance SS Ring 

12. SS3 

13. SS1 

1 4. SS2 

15. Advance PCC+1 

16. Print Gate 

17. Print Busy 

18. Print Control 

19. Print Scan 

20. Clock Run 

21. Clock Pulses 

22. Advance + 2 

23. PCC Count 

24. PLBAR Advance 

25. PLBAR Count 

26. PCC Reset 

27. Data Reg Reset 

28. Clock Control 

29. Advance +8 

30. Read Time 

31. Write Time 

32. Print Compare 

33. 55msSS 



v/////, 



4-7 1 



9 Not 8 



4-10 



17 



19 



SSV 



2 460 2460246024 60 2460246 



n 



47 



-a- 



24 



25 



n 



ih 



41 



44 



--11- 



JBL 



n 



Correction 
Cycle 



2 4 6 



49 



■SS2' 



*/////; 



4-7 M 
9 Not 



4-10 i 



2 



-lh 



45 



The Pec reset during clock control resets triggers 16-128. 
At all other times, the PCC reset resets triggers 4-128 



Example: Print Model 25 

Buffer Position 12 3 4 5 jh~ 44 

Character ®©@ 

Print Position 1 4 7 10 13 — *f-130 

Buffer Position 45 46 47 48 49 — f f— 88 

Character (5) (£)© 

Print Position 2 5 8 11 14— -^ J— 131 

Buffer Position 89 90 91 92 93— ^f— 132 

Character (5)@) 

Print Position 3 6 9 12 15 — (f— 132 



Form Y24-3529-0 
FES Y24-0503 



Carriage Operation: Space 1 after print. 



1.SS3 



2. Print Control 



3. Rem No PLC 



4. 55MS Single Shot 



5. Last Scan 



6. Carriage Start 



7. Carriage Start SS 



8. Carriage Br. Reg. Reset 



9. Carriage Br. Reg. Set SS 



10. Carriage St. delayed SS 



11. Carriage Go SS 



12. Carriage Go 



1 3. Space 1 SS 



14. Space Drive 



15. Space Extended 



1 6. Low Speed Start 



1 7. Carriage Settling SS 



18. Low Speed Stop 



19. Device End 



20. Print Request 



1-3, Not 4, 



5-Not 15 




Not 14 



Not 14 



Not 15 



Not 15 






Start ending sequence 



I cycles detects interrupt 
and defines the device 
and device-end request. 
Reset printer busy 



DPTQ 



Set up 1403 UCW add- 
ress of C8. Build unit 
status and channel status. 
Set S7 (channel inter- 
rupt) and reset print re- 
quest. Set channel status 
and unit status into CSW, 
swap PSW's and branch 
to I cycles to handle 
status 



Do next operation 



1403 Attachment 



Reset printer busy latch 
with word type reset 
and ext AS decode D. 
MDM 4-201 



Reset print request with 
PR A reset 

MDM 4-202 



H 



• Diagram 5-203. Space 1 After Print 
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H 



( START J 



CICY 



CHECK 



Read out instruction. 
Decode 9C. 



DC LA 



IOINST 



Test for privilege mode. 
Read out CAW and test. 
Decode channel 1 . 
Decode and identify file. 



FILE 



ENTRY 



Set initial selection stats. 
Get command and branch 

nonoperating ops. 
Test for valid device address. 
Test disk status (unselected). 
Test for sense and cont. con. 

Module select. — 

Test selected status.-* 

Zero sense bytes 

Test cyclic-code register. — 

Set NTO, initial, and cold 

start resets. — — 



FILT 



The file seek command can be executed either 
as the first command of a chain or as an intermediate 
command. In this diagram it is assumed that the seek 
operation is initiated as the first command and thus 
originates from the decode of the start-l/O 
instruction in the l-cycles (CICY) routine. The file 
mask byte has been reset to zero, and thus, allows 
the processing of any seek command. The SIO 
instruction specifies the channel, the file control, 
and the file module. The CAW is entered in the 
channel common (DCLA) routine for the command 
address. After branching to the file routines, the 
first command is entered and decodes as the seek 
command. The seek command first enters the six- 
byte file address using the data address of the 
command. This provides the new cylinder and 
head to be set. The cylinder address for the current 



access positioning is entered from the 231 1 . 
This address is compared with the new address 
to determine the amount and the direction to 
move the access. The difference, the new cylinder 
address, and the new head address are sent to the 
231 1 . After initiating a seek start for the 231 1 , 
the operation returns to l-cycles for the next 
instruction. When the 231 1 has completed the 
operationjt raises the gated attention line to 
indicate device end. This initiates a trap request to 
either end the operation, or continue with the next 
chained command. The gated attention in the 231 1 
is reset and the file controls are reset before entering 
the next command. 



File Control 



iSet module latch. — 

DS external facility.-* — 



File Module 



— -*«t Exercise controls. 



GETOP 



Read in first command (CCW). 
Test for zero and TIC. 
Set command in FOP register. ■ 
Read in data address bytes. 
Test for valid flag byte. 
Read in CCW count. 
Test for nonzero count. 
Set flags in FFO register. — - 
Get previous-op and file-mask 
algorithms. 



Reset controls tested. 



Gate module controls. 
Any error conditions. 



Set FOP register. 



Set FFO register. 



FILX 



DECODE N 



Decode command low bits. 
Test command validity. 

Set NTO reset. — — 

Set previous-op indicator. 
Test for not erase condition. 
Decode full seek op. 
Test file mask for seek. 
Remove SIO stat. 



If erasing, the trap gate latch 
is set and the operation is 
returned to the CPU. 



*» Set NTO-reset latch. 



FILX 



FETCH 



Read in 6-byte seek address. 
Test bytes 0, 1 , 2, 4 for zero. 
Test for valid cylinder number. 
Test for valid head number. 
Get cylinder addr. from file. ■**■ 
Compute difference in cylinder 

addresses (complement if 

negative) 
Insert direction tag. 

Reset file head register. 

Set file cylinder address. — - 

Set file head address. 

Test for difference of zero. 

Set file difference register. 

Set seek-start and raise. 

control tag (pulse). — — ■ 
Test for error conditions. 
Test for chaining. — — 



FILX 



FBI external facility .- 



GET8E 



Branch on return to l-cycles. 
Set active stat and store. 



CCOM 



A nonchaining operation returns 
the sequence to l-cycles after 
setting the sense to zero and 
setting the interrupt buffer. The 
condition code is set to 0. 



*TSet FBO and control tag. 

Set FBO and set-cylinder tag.— 
Set FBO and set-head tag. 
Set FBO and set-difference tag. - 
Set FBO and control pulse. — 



-- Readout cylinder addr, register. 



:i 



Reset head addr. register. 
Set cylinder addr. register. 
Set head address register. 



Set difference register. 
Start seek motion. 



CCOB 



Set CC-0 in PSW. 
Return to l-cycles. 



~3T 



FILT 



ADDR 0140 



Branch on unusual conditions 

(gated attention). 
Test for CPU detected errors. 

Test for gated attention. 

Set read-gate and raise 

control tag (pulse). — — - 
Set head select on FBO. 



FILX 



Unusual condition. 
Trap request. 



-- Gated attention. 



Attention is set by the file at the 
completion of the seek. 



♦ {•Set FBO and control tag. | H» |Reset gated attention 



NTORST 



Reset flag register. — 
Set cold start reset. — 
Get next CCW address. 



FILT 



FRSTBT 



Get CCW bytes and 1 . \- - 



This starts the entry of the next 
command through the normal 
trap routine. 



— - frfReset FFO register. 

— -4-Reset NTO latch. 



• Diagram 5-301. Seek Operation, File 
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Start 



( Start J 



FILE 


CCTEST 


Zero the sense buffer. 

Set NTO latch (MDM 4-341) 




Resets previous conditions and 
deorient file controls 


FILE 




Set file mode and zone. 
Initial reset (MDM 4-341) 




Sets up file operation and reset 
NTO latch 


FILE 




Set diag. mode (MDM 4-355). 
Setdiag. index (MDM 4-331). 
Set diag. comp. gate. 
Set diag. addr. (MDM 4-355) 




Disconnects file interface and 
sets rings to HA and ZA. Read 
gate is forced. (Compare gate is 
held set through test) 


FILE 




Set DF into wr. buf. (MDM 4-323) 

Test DS for DF in wr. buf. (MDM 4-345). 




Sets and tests first byte of data 
for test (diag. addr. 0) 


FILE 




Set FOP to DF (MDM 4-319). 
Test FOP for FF. (MDM 4-46). 
Reset FOP with 00. 
Test FOP for 00. (MDM 4-46) 




Tests the file op-reg for ability 
to set and reset all bits. (The read 
out differs from the set) 






FILE 




Adv. bit-ring 8 times (MDM 4-301). 

Test SDI for DF (MDM 4-46). 

Test DS for wr. buf reset (MDM 4-345) 




Transfers wr. buf to rd. buf. at 
bit-ring 7D. Write buffer should 
reset. Read buffer now DF 


FILE 








Diag. adv. to zone-2 (MDM 4-355). 
Set sep. data bit latch (MDM 4-301). 
Set FOP to 01 (write) (MDM 4-319). 
Set 20 into wr. buf. (MDM 4-323). 
Set diag. read gate (MDM 4-355). 
Adv. bit-ring 2 times (MDM 4-301) 




Two ring advances. Write op set in 
register for transfer control. Diag. 
read gate controls clock. Next byte 
set in wr. buf. Read gate and sep. 
data bit force bit entry into wr. buf. 
The 20 wr. buf. entry becomes 82 at 
bit-ring 1 . Rd. buf. serials to CC 








FILE 






Set FOP to 31 (sch-ID) (MDM 4-319). 

Adv. bit-ring 6 times (MDM 4-301 ). 

Test SDI for 82 (MDM 4-46). 

Test DS for 87 (diag. addr. 3) (MDM 

4-345) 




Op changed to search-ID-equal . 
Bit-ring advances to 7 to transfer 
the wr. buf. to the rd. buf. CC=00DF 
CC1 = 1, CC16=0, CC17=0, no error 






FILE 






Set diag. rd. gate addr. 2 (MDM 4-355). 

Adv. bit-ring 4 times (MDM 4-301). 

Test DS for 0A (diag. addr. 3) (MDM 

4-345). 

Reset Hi/Lo/CC latches (MDM 4-335). 

Test for DS4=0 (diag. addr. 3) (MDM 

4-345). 




Diag. read and comp. gates set to 
compare data. Bit-ring advances to 3. 
CC=0DF8 CC1=0, CC16=0, CC17=0, 
No CC error, unequal comp. 
Compare latches reset and test is 
made for no unequal compare. 






FILE 






Set sep. data bit latch (MDM 4-301). 
Set diag. rd. gate addr. 2 (MDM 4-355). 
Adv. bit-ring 4 times (MDM 4-301 ). 
Test DS for 4E (diag. addr. 3) (MDM 
4-345). 




Read data bit is set with read and 
comp. gates. Bit-ring advances to 7. 
CC=DF82,CC1=0, CC16=1, CC17=0, 
no CC error, unequal comp. Compare 
latches reset to clear unequal comp 











The cyclic-code test is made during the entry into 
each SIO operation to determine whether the file 
error detection circuits are functioning. This test makes 
use of the file diagnostic controls for the clock 
advances and the special test conditions. In diagnostic 
mode, the file interface is disconnected'to ensure that the 
file records are not changed during the forced write 
operation. The file rings are first deoriented and then 
restarted at the index point with the diagnostic controls. 
The write-clock-gate trigger is controlling the clock 
operation, and advances are made by forcing the 
write-phase-A line. 

Data bytes are forced into the write buffer and 
then transferred to the read buffer when the clock 
reaches bit-ring 7. Tests are made to determine 
that the entries are correct and that both registers 
are advanced serially from their controls. The bits 
serially reading from the read buffer enter the 
cyclic-code register for later tests. Two full bytes 
are shifted out of the read buffer to fill the cyclic- 
code register. 

After loading the cyclic-code register, the ring 
is advanced to zone-3 and the diagnostic compare 
gate is set to test the cyclic-code compare and the 
data compare circuits. The separate-data-bit 
trigger is forced with the diagnotic control to 
provide a compare bit. The CC-error and the 
unequal-compare conditions are tested and reset 
after each bit-ring advance. If the results of all 
tests are correct, the diagnostic controls are 
reset and the file controls are reinitialized. The 
SIO operation is then performed as specified. 

A failure to match any of the test conditions 
causes a branch to the error ending. The 
diagnostic controls and the file controls are reset. 
This routine also sets the CC-error sense bit 
before ending the SIO operation. 



FILE 



H 



Diag. adv. to zone-3 (MDM) 

Set diag. rd. gate addr. 2 (MDM 4-355). 

Set sep. data bit latch (MDM 4-301). 

Adv. bit-ring once (MDM 4-301). 

Test DS for 7A (diag. addr. 3 (MDM 

4-345). 

Reset Hi/Lo/CC latches (MDM 4-335) 




Zone-3 gates the cyclic-code controls 
to compare CC17 with ser. data tgr. 
(CC17 reads in complement). Read 
data bit is set with read and comp gates. 
Bit-ring is advanced to 0. CC=BF04 
CC1=0, CC16=1, CC17=1, CC error, 
unequal comp. Compare latches reset 
to clear CC error and unequal compare 








FILE 






Set diag. rd. gate addr. 2 (MDM 4-355). 

Set sep. data bit latch (MDM 4-301). 

Adv. bit-ring once (MDM 4-301). 

Test DS for 3A (diag. addr. 3) (MDM 

4-345). 

Reset Hi/Lo/CC latches (MDM 4-335) 




Read data bit is set with read and 
comp. gates. Bit-ring is advanced to 1. 
CC=7E08 CC1=0, CC16=0, CC17=1 , 
CC error, unequal comp. Compare 
latches reset to clear CC error and 
unequal comp 


FILE 








Set diag. rd. gate addr. 2 (MDM 4-355). 

Adv. bit-ring once (MDM 4-301). 

Test DS for 5B (diag. addr. 3 (MDM 

4-345). 

Reset Hi/Lo/CC latches (MDM 4-335) 




Set read and comp. gates without a 
read data bit. Bit ring is advanced to 2. 
CC=FC10 CC1=0, CC16=1, 
CC17=1, CC error, unequal compare. 
Compare latches reset to clear CC 
error and unequal compare. 








FILE 






Set file mode and CPU zone. 

Reset diag. addr. latches (MDM 4-355). 

Set NTO latch (MDM 4-341). 

Initial reset (MDM 4-341). 

Cold start latch (MDM 4-335) 




Test is successful. Diagnostic gates 
and controls are reset, and the 
file controls are initialized to allow 
continuing the SIO operation. 













*AII of the error test conditions branch to a common 
ending sequence if the conditions do not match. If this 
address is used to set the hard-stop, the W-register 
contains the address of the branch word plus-2. The 
numbered items all branch from a common test 
routine and result in the same W-register address. In 
each of these cases, the P1 -register is loaded with the 
test conditions. A display of the P1 information points 
to the error condition as follows: 



( Execute SIO J 



1 


P1=DF 


5 


P1=0A 


2 


P1=DF 


6 


P2=4E 


3 


P1=82 


7 


P1=7A 


4 


P1=87 


8 


P1=3A 






9 


P1=5B 



Diagram 5-302. 510 Cyclic Code Test 
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6 



H 



START 



FILT 



FRSTBT 



Read in next CCW bytes and 1 . 
Set command in FOP register. 
Read in data address bytes. 
Test for valid flag byte. 
Read in CCW count. 
Test for nonzero count. 

Set flags in FFO register. 

Get previous-op and file mask 
algorithms. 



FILX 



If TIC, the data address replaces 
the next CCW address. 



DECODE N 



Decode command low bits.- 
Test command validity. 
Set previous-op algorithm. 
Test file mask for write-HA. 

Issue GO pulse. — 

Store algorithms. 

Raise control tag. 

Add active stat and store. 
Return to l-cycles (CC=0). 



X 




File Control 



File Module 



Set FOP register. 



*. Set FFO register. 



FOP external facility. 



Set GO latch. 

Set HA and ZA 

Set control tag latch.- 



Take file share cycle 
Take file share cycle 

Take file share cycle 
Take file share cycle 
Take file share cycle 



FILT 



ADDR 0140 



Branch on nonchain condition. 
Test CPU detected errors. 
Test unusual conditions. 
Test status modifier latch. 
Test PCI indicator. 
Test for incorrect length and 

SLI indicator. 
Test for channel error cond. 



FILX 



CHNEND 



Set chain end reset. 

Reset trap latch. 

Store I/O address (Aux 0004) 

Store status in interrupt 

buffer (Aux 0006). 
Set interrupt latch. 
Reset op-register. 
Reset flag register. 
Return from trap. 



Interrupt Request 



ndex sequence.-* 

Set write gate and erase gate. 

Set field count to 28. 

Advance to zone-1. 

Set field count to 8. 

Request file share for byte-1 . 
Request file share for byte-2. 
Advance to zone-2. 

Set field count to 5. — 

Request file share for byte-3. 
Request file share for byte-4. 
Request file share for byte-5. 



Advance to zone-3. 

Set field count to 2. 

Advance to zone-4. 

Set field count to 1 0. 

Request trap. 



If error condition, set error 
buffer (Aux 0014-0016). 



CICY 


CHECK 


Test interrupt waiting. 


BSWI 


CHECK B 


Decode channel-1. 


DCLT 


INTENT 


Test active bit. 
Decode file. 


FINT 


INTRPT 


Test for interrupt latch. 
Set protect key in D-reg. 
Set buffered status (Aux 0006) 

in H-reg. 
Set residual count in U-reg. 
Set next CCW address in V-reg. 


CCOM 


CSWADR 


Store CSW starting addr. 0040. 


FINT 


BAL 


Reset stats (8E). 
Reset SO. 


DCHN 


FRMFIL 


Develop PSW address (I/O int). 


BPSW 


ENTRY B 


Insert I/O interrupt PSW. 
Return, to l-cycles. 




Select head and gate amplifiers 



Detect index point. 

Turn on write and erase amps. 

Write 28 bytes of 00. 

Write 6 bytes of 00. 
Write 1 byte of FF. 
Write 1 byte of 0E (sync byte) 



Write HA flag byte. 
Write cylinder byte-1. 
Write cylinder byte-2. 
Write head byte-1. 
Write head byte-2. 

Write cyclic-code bytes. 

Write 1 byte of CC. 
Write 9 bytes of 00. 



Latch is set but output is blocked 

until erase gate falls. 

Set erase to index trigger. 



Continue to write bytes of 00. 



Reset FOP register. 
Reset FFO register. 



Index sequence.-* 

Reset write and erase gates. 
Reset with chain end. 



Detect index point. 

Turn off write and erase amps. 



The write home address command for the 
file cannot be performed without first 
setting the file mask to allow the operation. 
This diagram assumes that the file mask 
command has been executed and that the 
write home address command is chained 
to it but that no other command follows. 
The operation remains in the initial 
sequence after setting the mask and returns 
to the trap routine to enter the next CCW. 
The new command is entered and decoded 
as the write home address. The flags, the 
data address, and the count are also entered 
from the CCW. 

A test is made for the file mask condition 
to allow the operation. The file control 
waits for the 231 1 to reach the index point 
before starting the write operation by 
setting the rings to the home address field 
and zone-A. After writing the home address 
gap, the home address is written with its 
cyclic-code bytes. The device end condition 
for the command initiates a trap request 
for the next command. When no command 
is chained, the GO pulse is not raised before 
the end of zone-4 and results in the setting 
of the erase to index latch. The microroutine 
sets the interrupt latch and loads the buffer 
before ending the operation. 

The interrupt routine loads the ending 
information into the CSW for program 
analysis when permitted by the system mask. 



• Diagram 5-303. Write Home Operation, File 
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The read-HA operation has less restrictions than the 
other commands for use. It does not require a previous 
search, mask, or seek operation. It is assumed for this 
diagram that a seek command that caused access motion 
has preceded, and therefore, the entry is made through 
the trap routine. It is also assumed that no command 
follows. If the command is chained, the operation would 
branch at the second entry of the trap routine. 

The read-HA requires the index point and the rings 
set to HA field and zone-A. The file control waits for 
the index point indication from the disk file before 
advancing. A space of nineteen bytes is clocked in 
before advancing to zone-1. No address-mark is used 
with the home address field. The read data is entered 
into the cyclic code register to sample the bits for the 
sync byte. When the last five bits of the byte are 
sensed in the correct order, the sync detect signal is developed 



to advance the ring to zone-2. A field count 
of five is set into the counter. All five bytes 
are deserialized and transferred to the storage 
area defined by the data address of the CCW. 
The flag byte is also used to set the track flag latches. 
During zone-3 the two byte cyclic code developed 
while reading the five bytes is compared with the 
two bytes read from the track. In zone-4 the write 
clock is used to count the ten bytes without reading. 
During zone-4, the trap routine is testing for an 
additional chained command. When no command is 
chained, the chain end reset stops the file control 
operation. The operation ends by storing the interrupt 
buffer, setting the interrupt latch, and perform the 
necessary resets to end the sequence before returning 
from the trap. 



( START J 



FILT 



ADDR 0140 



FILE CONTROL 



Branch on chaining conditions. 
Read next CCW bytes and 1 . ■ 
Set command in FOP register. - 
Read in data address bytes. 
Test for valid flag byte. 
Read in CCW count bytes. 
Test for nonzero count. 

Set flags in FFO register. 

Get previous-op and file-mask 
algorithms. 



FILX 



If TIC, the data address replaces 
the next CCW address. 



DECODE N 



Decode command low bits. 
Test command validity. 
Set prev-op algorithm to zero. 
Issue GO pulse. — — — — 
Store algorithms. 

Raise control tag. — 

Add active stat and store. 
Return from trap. 



T 



»- Set FOP register. 



Set FFO register. 



FOP external facility. 



Set GO latch 
Set HA and ZA. 
Set control tag latch. 



Take file share cycle. 

Take file share cycle. 
Take file share cycle. 
Take file share cycle. 
Take file share cycle. 



FILT 



I 



ADDR 0140 



Branch on nonchain conditions. 
Test CPU detected errors. 
Test unusual conditions. 
Test status modifier latch. 
Test PCI indicator. 
Test for incorrect length without 

SLI indicator. 
Test for channel error condition. 



FILX 



If chaining is indicated, the next CCW 
is read in the normal manner. 



If error condition, set error buffer 
Aux 0014-0016. 



Index sequence -* — ■ 

Set field count to 19. 
Clock thru zero bytes (wr. elk) 
Advance to zone-1. 
Set field count to 2. 

Set read gate latch. • 

Sample for sync byte.-* — (■ - 



Set sync detect latch.-* 

Advance to zone-2. 

Set field count to 5. 

Req. file share for flag byte.-* - 

Set track flag latches. 

Req. file share for cyl byte-1.-*- 

Req. file share for cyl byte-2. -*•- 

Req. file share for head byte-1 .- 

Req. file share for head byte-2.-* 

Advance to zone-3. 

Set field count to 2. 

Compare with cyclic code. -*_-j- 

Advance to zone-4. 

Reset read gate latch. 

Set the write clock gate latch. 
Set field count to 10. 
Request trap. 
Clock zone-4 bytes (write clock) 



CHNEND 



Set chain end reset. 

Reset trap latch. 

Store I/O address (Aux 0004). 

Store status in interrupt 

buffer (Aux 0006). 
Set interrupt latch. 

Reset op-register. 

Reset flag register. 



f End Op J 



FILE MODULE 



Select head and gate amplifiers. 



Detect index point. 



1 



Turn on read amplifier. 
Read zero bytes. 
Read byte of FF. 
Read sync byte (0E). 



Read HA flag byte. 

Read cylinder byte-1. 
Read cylinder byte-2. 
Read head byte-1. 
Read head byte-2. 



Read cyclic-code bytes. 
Drop the read amplifier. 



Set chain end latch. 

Reset control unit latches etc. 



Reset FOP register. 
Reset FFO register. 



Drop head selection. 



H 



Diagram 5-304. Read Home Address Operation, File 
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C Start ^ 

Search J 



FILT 




Add 8 to CCW address. 



FILT 



Read in CCW bytes 0-1. 




Read in data address for 
next CCW address. 



FILT 



Read in CCW bytes 0-1 




FILT 



J 



NOTTIC 



Set command in FOP 

register. 

Read in CCW data 

address. 

Read CCW byte count. 

Test for no program 

error. 

Set flags in FFO 

register. 



FILX 



This diagram illustrates the conventional search-ID sequences 
followed by either a write-CKD or read-CKD command. It is 
assumed that the operation was started with the SIO instruction 
and that any preliminary commands have been processed. The 
search then starts with the trap request at the entry of the 
FILT routine. A command sequence of either 

Search-ID Search-ID 

TIC-8 or TIC-8 

Write-CKD Read-CKD 

When the search-ID is decoded, the file controls are initiated at 
count field and zone-1 and the search address-mark latch is set. 
The operation starts with the first record encountered. The 
address mark defines its location. The identifier data reads from 
the file record and is compared bit for bit with the serialized 
identifier data from storage. If neither the high compare nor 
the low compare latch is set during the operation, the status 
modifier latch is set to indicate the condition to the micro- 
routine. When reading the count field, the key and data 
length values are always decoded and stored in their respective 
registers. The write buffer changes its function after the 
identifier and becomes a deserializer. The cyclic-code bytes 
for the full count field must compare, or the results are con- 
sidered to be in error. The trap request causes the operation 
to reenter the FILT routine. If the status modifier is not 
present, the TIC command is read in with its data address. 
This address is substituted for the next CCW address. 
(This address should be that of the search-ID CCW). The 
search-ID sequence is repeated for the next record in 
exactly the same manner. When an equal compare search 
occurs and the status modifier bit is set in the status, the 
current CCW address is advanced by +8 before entering 
the next CCW. This address advance causes the TIC 
command to be skipped and the write-CKD or read-CKD 
command is entered. 

When the write-CKD command is decoded following 
the search-ID, the write-CKD pending latch is set to 
force the output of the op-register to read mode while 
the key and data fields for the matching record are 
passed. The clock through K+D latch is set the same as 
for a pending read or search operation. This ensures that 
read clocking is used instead of the write clocking to 
count the bytes. The write controls can then be turned 
on at exactly the end of zone-4 for that record. When 
the write controls are restored, the file control starts by 
writing zone-A followed by zone-B when the variable 
gap is required. Zone-1 is written with the address-mark 
bytes and ending with the sync byte. The clock through 
K+D latch is reset with the write-AM signal. The flag 
byte written from the track flag latches followed by 
eight bytes of data written from storage comprise 
zone-2. The two developed cyclic-code bytes are 
written for zone-3 followed by a CC byte and nine 
bytes of FF for zone-4. 



FILE CONTROL 



+ \ Set FOP 



register. 



-HSet FFO register. 



Decode command low 
order bits. 




Read-CKD 



f Other ""\ 

>, commands J 



FILX 



Search-ID 



FOP external facility. 



$ Q 



Test for valid command. 

Set search-ID previous 

operation. 

Issue GO pulse. 

Store algorithms. 

Raise control tag 

(TGRO). 

Reset trap latch. 

Return from trap. 



Set GO latch. 

Set control tag latch. — — . 



If this is the first search and the file 
rings are not oriented, the rings are 
set along with the search address 
mark latch to wait for the start of the 
next record. When the rings are 
oriented, the controls clock through 
the key and data fields before setting 
the address mark search. 




Zones 1,2,3, and 4 for the key field are written if 
the key length register has a significant value. The 
sequence (or the key field is the same as for the 
data field. Following either the key field (if used) 
or the count field, the data field is written. Zone-1 
contains six zero bytes followed by a byte of 
FF and the sync byte (0E). Zone-2 contains 
the number of bytes specified by the DL register 
and the high portion of the counter. The data may 
come from storage or it may be forced with zeros 
if the CCW count has gone to zero. This is followed 
by the two developed cyclic-code bytes for zone-3. 
For zone-4, a byte of CC followed by nine bytes of 
FF are written. During zone-4, the trap routine is 
testing for an additional chained command. If 
another write-CKD command follows, the write 
operation continues repeating the same sequence 
starting with zone-A. When no command is chained 
and therefore, the GO pulse is not raised again, 
the erase to index latch is set to remove any data 
on the remainder of the track. In the latter case 
the microroutine sets the interrupt and ending 
conditions before returning from the trap. 

If the read-CKD command is decoded following 
the search-ID, the operation through the remainder 
of the matching record is the same as for the write- 
CKD. The clock through K+D latch is set to clock 
the fields. At the end of data field zone-4, the 
search address mark latch is set with count field and 
zone-1 to wait for the start of the record as defined 
by the address mark. The zone-1 zeros provide the 
necessary zero count. The FF byte provides the 
necessary data bits to recognize the missing clock 
bit in the address mark byte. This sets the skewed 
data latch to start the detection sequence. These 
two bytes are tested for bit sequence and count to 
set the AM sequence triggers. Advancing from the 
last address mark byte to the sync byte provides 
the necessary missing clock bit to set the skewed 
data latch for the address mark detect signal. The 
sync byte is entered into the cyclic-code register 
to test the bit sequence. At the end of the byte, 
the bit combination develops the sync detect signal 
to advance to zone-2 for the start of the record 
transfer. A count of nine is forced for the field 
count. The track flag is tested with the flag 
latches but not transferred. The remaining eight 
bytes are transferred to the specified data address 
in storage. The cyclic-code bytes are read and 
compared with the two bytes developed during 
the reading. Reading is stopped for zone-4, and 
the write clock is used to count the ten-byte area. 
The reading resumes at the end of the field. 

The key field may or may not be used as indicated 
by the value in the KL register. The sequence for the 
key field is the same as for the data field. Following 
either the key field (if used) or the count field, the 
file control waits for the sync byte to define the start 
of the record information. The zone-1 information is 
entered into the cyclic-code register to detect the sync 
byte bit sequence. With the sync detect signal, the 
ring advances to zone-2 for the record transfer. The 
counter is set to the value in the DL counter. The 
data bytes as deserialized are transferred to the 
location in storage specified by the data address in 
the CCW. At the end of the data transfer, the two-byte 
cyclic code is compared with the two bytes developed 
during the reading. In zone-4, the write clock is used 
to count the ten bytes without reading. During zone-4, 
the trap routine is testing for an additional chained 
command. Another read-CKD command would repeat 
the sequence. When no command is chained, the chain 
end reset stops the file control operation. The operation 
ends by setting the ending conditions. 



FILE MODULE 



< •*- Gate head select and read gate. 



~xr 



-« Read Key field. 



Read data field. 



Take file share cycle. 
Take file share cycle. 
Take file share cycle. 
Take file share cycle. 
Take file share cycle. 



Data moves two bytes early to 
load the buffer and serializer 



FILT 



ADDRO140 



H 



Repeat trap routine. 



Detect zeros (sync read clock). 
Detect skewed data condition. 
Detect the two-byte address mark. 
Detect skewed data condition. 
Detect sync byte. 



Advance to zone-2. 
Read in and test flag byte. 
Compare cylinder byte-1 . 
Compare cylinder byte-2. 
Compare head byte-1. 
Compare head byte-2. 
Compare record byte. 
Set in KL register. 
Set in counter high (DL high). 
Set in data length register. 



Advance to zone-3. 
Compare cyclic-code bytes. 



Advance to zone-4. 

Change to write clock gate. 

Set status modifier for equal comp. 

Request trap. 



"X" 



Read zero bytes. 

Read FF byte. 

Read address mark byte-1 . 

Read address mark byte-2. 

Read sync byte. 



■t- 



Read 
Read 
Read 
Read 
Read 
Read 
Read 
Read 
Read 
Read 
Read 



flag byte, 
cylinder byte-1. 
cylinder byte-2. 
head byte-1. 
head byte-2. 
record byte. 
KL byte. 
DL byte-1. 
DL byte-2. 
CC byte-1. 
CC byte-2. 



X 



Diagram 5-305. Search-ID with Write- or Read-CKD (Part 1 of 3) 
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6 



FILX 



Test for valid command. 
Test for search-l D previous op. 
Set write-CKD op pending. 
Test for SM not short search. 
Test for not file protect. 
Set previous op write-CKD. 
Issue GO pulse. 
Store algorithms. 
Raise control tag (TGRO). 
Reset trap latch. 
Return from trap. 



FILE CONTROL 



Set pending latch to force read 
op and block write op. 



Set GO latch. 

Set clock through K+D 

Set control tag latch. 



FILE MODULE 



■»- [ Gate head select and read gate. | 



Advance to key field. 
Clock through key field. 



Advance to data field. 
Clock through data field. 



Take file share cycle. 
Take file share cycle. 
Take file share cycle. 
Take file share cycle. 
Take file share cycle. 
Take file share cycle. 

Take file share cycle. 

Take file share cycle. 



Data moves two bytes early to 
load the buffer and serializer. 



- l 
I .- 



L..*. 



1- 



I 



l_ 



Take file share cycle. 
Take file share cycle. 



L... 



I 



Take file share cycle. 
Take file share cycle. 



L_. 



Addr=0140 




Reset pending latch to allow 
write gate and erase gate. 
Advance to count field zone-A. 
Force FF bytes in serializer. 



Advance to zone-B if required. 
Force FF bytes in serializer. 



Advance to zone-1. 
Force four zero bytes. 
Force FF byte. 
Set write AM time. 
Reset clock through K + D. 
Force 07 bytes. 
Reset write AM time. 
Force 0E byte. 



Advance to zone-2. 

Set flag byte in serializer. 

Transfer write buffer. 

Transfer write buffer. 

Transfer write buffer. 

Transfer write buffer. 

Transfer write buffer. 

Set byte in KL register. 

Transfer write buffer. 

Set byte in counter high (DL). 

Transfer write buffer. 

Set byte in DL register. 

Transfer write buffer. 



Advance to zone-3. 
Gate cyclic-code register. 



Advance to zone-4. 

Force CC byte in serializer. 

Force FF bytes in serializer. 



Advance to key field zone-1 . 
Force zero bytes in serializer. 
Force FF byte in serializer. 
Force 0E byte in serializer. 



Advance to zone-2. 

Transfer byte-2 to write buffer. 

Transfer last byte to write buffer. 



Advance to zone-3. 
Gate cyclic-code register. 



Advance to zone-4. 

Force CC byte in serializer. 

Force FF bytes in serializer. 



Advance to data field zone-1 . 
Force zero bytes in serializer. 
Force FF byte in serializer. 
Force 0E byte in serializer. 



Advance to zone-2. 

Transfer byte-1 to write buffer. 



-*■ Transfer last byte to write buffer. 



Advance to zone-3. 
Gate cyclic-code register. 



Advance to zone-4. 
Request trap. 

Force CC byte in serializer. 
Force bytes of FF in serializer. 



Read key field. 



— Read data field. 



- --»- | Raise write and erase amps. | 

| Write twelve bytes of FF. | 

• -} -»"| Write F F bytes for variable gap.] 



*» Write sync byte. 



*"| Write four zero bytes. 
Write FF byte. 



Write two bytes AM. 



-■**j Write flag byte. 

Write cylinder byte-1. 
Write cylinder byte-2. 
Write head byte-1. 
Write head byte-2. 
Write record byte. 



Write KL byte. 



Write DL byte-1. 



--■*- Write DL byte-2. 



*■ Write two cyclic-code bytes. 



Write byte of CC. 
Write nine bytes of FF. 



-L 



Write six bytes of zero. 
Write FF byte. 
Write sync byte. 



Write byte-1 of key field. 
Write last byte of key field. 



Write two cyclic-code bytes. 



--H Write byte of CC. 

Write nine bytes of FF. 



4- 



— *. Write byte-1 of data field. 



-- *» Write last byte of data field. 



If another write-CKD command 
follows, the GO latch is set 
and this sequence is repeated 
from the setting the count 
field zone-A. 



Test CPU detected errors. 

Test unusual conditions. 

Test status modifier latch. 

Test PCI indicator. 

Test for incorrect length and SLI 

indicator. 

Test for channel error condition. 



FILX 



H 



If error condition, set error buffer 
(Aux 0014-0016). 




Write six bytes of zero. 
Write FF byte. 
Write sync byte. 



- ■»- Write cyclic-code bytes. 



Write byte of CC. 
Write nine bytes of FF. 



*- Write FF to index point. 



CHNEND 



Set chain-end reset. 

Reset trap latch. 

Store I/O address (Aux 0004). 

Set interrupt latch. 

Reset op-register. 

Reset flag register. 

Return from trap. 



f End Op J 




Latch is set but output is blocked 
until the erase gate falls. 



Reset FOP register. 
Reset FFO register. 



Index sequence. 

Reset write and erase gates. 

Reset with chain-end 



Detect index point. 
— -HTurn off write and erase amps. 



Diagram 5-305. Search-ID with Write- or Read-CKD (Part 2 of 3) 
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FILX 



FDCKD 



Test for valid command. 
Test for previous search op. 
Set prev-op algorithm to zero. 

Issue GO pulse. — 

Store algorithms. 

Raise control tag (TGRO). — 

Reset trap latch. 

Return from trap. 



X 



FILE CONTROL 



Set GO latch. 

Set clock through K+D 

Set control tag latch. 



FILE MODULE 



Gate head select and read gate. 



Advance to key field. 
Clock through key field. 

1 " 



Advance to data field. 
Clock through data field. -^ 



Data moves immediately following 
transfer to read buffer. 



Take file 
Take file 
Take file 
Take file 
Take file 
Take file 



share cycle, 
share cycle, 
share cycle, 
share cycle, 
share cycle, 
share cycle. 



Take file share cycle. 



Take file share cycle. -*- 



r 



If data chained, a trap request may 
occur at this point. 



Take file share cycle. 



Take file share cycle. 



If data chained, a trap request may 
occur at this point. 



Take file share cycle. ~« — — 



Take file share cycle. -* — — — 




Advance to count field; zone-1 . 
Set search address mark tg. 
Advance zero count control. -*- - 
Set skewed data latch. -*— — — 
Compare AM; adv. AM count.-* — 
Set skewed data latch; AM detect. 
Reset clock through K + D. 
Compare sync byte; sync detect. 



Advance to zone-2. 
Set field count to 9. 
Compare flag byte to latches. -*- ■ 
Deser. and trans, to rd. buff.-*- — 
Deser. and trans, to rd. buff. -*- - 
Deser. and trans, to rd. buff. •* - 
Deser. and trans, to rd. buff. -* — 
Deser. and trans, to rd. buff. -*- — 
Deser. and trans, to rd. buff. ■* - 
Set byte in KL register. 
Deser. and trans, to rd. buff. -*i — 
Set byte in counter high (DL). 
Deser. and trans, to rd. buff. -* — 
Set byte in DL low register. 



Advance to zone-3. 
Compare cyclic-code register. 



Advance to zone-4. 

Reset read-gate, set wr. elk. gater 

Set field count to 10. 

Clock zone-4 bytes (write clock). 

Advance to key field; zone-1 . 

Reset wr. elk. gate; set read-gate. 

Set field count to 2. 

Compare sync byte. •* — 



Advance to zone-2. 

Set count from KL register. 

Deserialize byte-2. -*■ 

Transfer byte to read buffer. 



Deserialize last byte. -*■ — — 
Transfer byte to read buffer. 



Advance to zone-3. 
Set field count to 2. 
Compare cyclic-code register. 



Advance to zone-4. 

Reset read gate; set wr. elk. gate. 

Set field count to 10. 

Clock zone-4 bytes (write clock). 



Advance to data field; zone-1 . 
Reset wr. elk. gate; set read-gate. - 
Set field count to 2. 

Compare sync byte. -*■ — 



Advance to zone-2. 

Set count from DL register. 

Deserialize byte-2. -*- 

Transfer byte to read buffer. 

Deserialize last byte. -* 

Transfer byte to read buffer. 



Advance to zone-3. 
Set field count to 2. 
Compare cyclic-code register. 



Read key field. 



Read data field. 



Read zero bytes; FF byte. 
Read AM byte-1. 
Read AM byte-2. 
Read sync byte. 



1 



Read flag byte. 
Read cylinder byte-1 . 
Read cylinder byte-2. 
Read head byte-2. 
Read head byte-2. 
Read record byte. 
Read KL byte. 

Read DL byte-1. 

Read DL byte-2. 



Read two cyclic-code bytes. 



i»- Drop the read amplifier. | 



— ■-■!- Read byte-1 of key field. 



Raise the read amplifiers. 
Read zero bytes. 
Read FF byte. 
Read sync byte. 



Read last byte of key field. 



Read two cyclic-code bytes. 



Drop read amplifier. 



Raise read amplifiers. 
Read zero bytes. 
Read FF byte. 
Read sync byte. 



Read byte-2 of data field. 



- - 1 - Read last byte of data field. 



-J- Read two cyclic-code bytes. 



Advance to zone-4. 

Reset read-gate; set wr. elk. gate. - -»» (Drop read amplifiers. 

Set field count to 10. 

Request trap. 

Clock zone-4 bytes (write clock). 



Test CPU detected errors. 

Test unusual conditions. 

Test status modifier latch. 

Test PCI indicator. 

Test incorrect length without SLI indicator. 

Test for channel error conditions. 



FILX 



If error condition, set error buffer 
* Aux 0014-0016). 



CHNEND 



Set chain end reset. — — — 

Reset trap latch. 

Store I/O address (Aux 0004). 

Store status in interrupt buffer. (Aux 0006). 

Set interrupt latch. 

Reset op-register, — — — 

Reset flag register. — — 

Return from trap. 



I 

f End Op J 



Set chain end latch. 

Reset control unit latches, etc. 



~ ~ ~»*|Drop head selection. 



Reset FOP register. 
Reset FFO register. 



Diagram 5-305. Search ID with Write-or Read CKD (Part 3 of 3) 
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H 



( START J 



Install disk pack on module X 
Set address switches to 01 9X. 
Press load key. — 



BDIA 



ADDR 0240 



Perform CPU resident diag. 
to test system functions. 



BCHK 



Restart clock. 
Set load latch. 
Initiate trap 0240. 



START 



Perform checksum test 
routine of control storage. 



BSYS 



SYSRST 



Perform system reset to 
initialize system and storage 
areas. 



DCLL 



The I PL operation is initiated by the load key. The 
file is selected by setting the address switches to 01 9X 
before operating the key. The appropriate disk pack 
must be installed on the addressed 231 1. The operation 
is initiated the same as for other I/O entry. A simulated 
CCW for the read-IPL is set into main storage 0000. 
The operation enters the file common (FILE) routine with 
a CCW address of 0000 (the CAW is not used). The read-IPL 
command is decoded, and the operation is branched to 
perform a recalibrate command first (the IPL must start 
with record-1 track-0 cylinder-000). The routine is 
looped in the microroutine to wait the trap request at 
the end of the recalibrate operation. When the trap 
occurs, the gated attention and the file controls are reset 
before continuing the operation. A new command is not 
read in at this point. Instead, the op-register is changed 
to read data. The data address and the count were 
previously read in. The microroutine continues to loop 
at the same point at the end of the trap sequence. An 
IPL PSW is read in first, followed by two CCW's to 



continue the file operation. The operation is executed 
in the normal manner except that no CPU operation is 
overlapped. Instead, the microroutine continues to loop 
during the reading periods. The normal file share cycle 
transfers the data. The operation ends when a CCW 
without a command chain flag is processed. During the 
following trap sequence, the operation is branched back 
to CPU control to end the routine. The IPL PSW provides 
the first instruction address to start the program operation. 



IPL 



Simulated CCW Addr. 0000 



Simulate CCW at address 0000 
of program storage. 



CSTS 



-02 

Com 



00 00 00 
Data Addr 



6(0 
Flags 



00 18 
Count 



RDSWCH 



Read in channel and device 
addresses from switches. 



DCLA 



UADRID 



Decode channel-1. 
Decode file control. 



FILE 



ENTRY 



File Control 



File Module 



Set initial selection stats. 
Get command from CCW. 
Test for valid device address. 
Test for unselected status. -* 
Test for sense and cont. con. 
Module select. — — — 
Test selected status. -* — — 
Zero sense bytes. 
Test cyclic-code register. — 
Set NTO, initial, and cold 
start resets. 



FILT 



DS external facility. 



Set module latch. — 
DS external facility. - 



Exercise controls. 
Reset controls tested. 



GETOP 



♦-(Gate module controls. 
Any error conditions. 



Read in command from CCW. 
Test for zero and TIC. 
Set command in FOP register. 
Read in data address and flags. 
Test for valid flag byte. 
Read in CCW count bytes. 
Test for nonzero count 
Set flags in FFO register. — - 
Get previous-op and file mask 
algorithms. 



FILX 



►- Set FOP register 



»- Set FFO register. 



DECODE N 



Decode command low bits. -^ 
Test command validity. 
Test for no previous file mask 

Set NTO reset. 

Wait if erase gate is set. "* 

Ensure command chain flag. 

Set return-to-000 and 

control tag. — 

Set active stat and store. 



FOP external facility. 



A timeout is taken to ensure 
head deselection. 



Set NTO-reset latch. 
DASI external facility. 



FILT 



Set FBO and control tag. 

Control tag resets after timeout. 



Start recal. motion. 



IPL 



Wait for device end from recal 
(Trap out to handle DE). 



FILT 



ADDR 0140 



Branch on unusual conditions 

(gated attention). 
Test for CPU detected errors. 
Test for gated attention. 
Set read gate and raise 

control tag (pulse). — — 
Set head select on FBO. — - 
Return from trap. 



Unusual condition. -^- — 
Trap request. 



Gated attention. 



5-307-P2 



Set FBO and control tag. |— }*-| Reset gated attention. 

Set FBO. 



Diagram 5-307. Read IPL Operation, File (Part 1 of 2) 
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FILT 



5-307-P1 



IPL 



Wait condition is reset. 
Read in flag byte of read-IPL. 
Set flags in FFO register. — - 
Set read data op in FOP reg. - 
Set previous-op alg. to zero. 
Wait for index point. 



FILT 



File Control 



Set FFO register. 
-♦■Set FOP register. 



File Module 



WTEIND 



Set cold start reset. — — 
Issue GO pulse. — — — 
Set control tag. — — — 
Wait for end of data transfer, 
(trap out for next CCW). 



— — -- FGA external facility.-* Detect index point 



If chained, the operation returns 
returns to this point after each 
trap to wait for data transfer. 
After the last CCW, the opera- 
tion branches to the IPL 
ending. 



Take file share cycle for each ■ 
byte and store starting at 
program storage 0000. 



FILT 



ADDR 0140 



Branch on no chaining. 
Test for CPU detected errors. 
Test for no unusual conditions. 
Test status conditions to 
develop status bytes. 
Test for no error check. 



FILX 



Reset NTO reset latch. 
Set GO latch. 

Set count field and zone-1 . 
Set address mark detect. 

Set control tag. — 

Set read gate trigger. 

Address mark detect. •*- 

Read count field. 

Advance to data field. 

Set field count (24 normal). 

Deserialize data. 

Request file share for each byte 

Transfer stops when the CCW 

count goes to zero. 

Read remainder of data record 

and test cyclic-code bytes. 

Advance to zone-4. 

Request trap. 



Select head and gate amplifiers. 
Turn on read amplifier. 
Read file data. 



CHNEND 



Set chain end reset. — 

Reset trap latch. 

Branch to IPL ending. 

Test for correct device status.— 

Test for correct channel. 

Remove active bit from stats. 



DCLL 



If error exists, the CE buffer 
at Aux. 0014 and 001 6 are 
loaded. 



Stop operation if error is 
detected. 



Reset file controls. 
Reset read gate. — 



-■*■ Turn off read amplifiers. 



PICKUP 



Set CPU mode and zone. 
BAL 



CSTS 



RDSWCH 



Read in channel and device 
addresses from switches. 



DCLL 



BAL 



Remove switch-A setting. 
Store I/O address in CSW. 



BSYS 



RETURN 



Set pointer for IPLPSW 
(Address 0000). 



BPSW 



LPSW 



Read in the IPLPSW. 
Return to I -cycles. 



The PSW provides the first 
instruction address to start 
the execution of the new 
program. 



End Op 



H 



Diagram 5-307. Read IPL Operation, File (Part 2 of 2) 
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CHANNEL OPERATION (Start I/O, Read Command) On Selector Channel 

Read out and decode instruction (9C). In routine DCLA, test to see that machine ts in supervisor state. 
Determine that I/O operation to be performed and branch accordingly. Read CAW in two-byte increments. 
See that CCW is on 8-byte boundary. Identify channel involved and branch to proper routine. 
Test if file operation. Test if burst channel operation. 

In routine DCLB, test active bit, set condition code in PSW and set to channel mode. Determine if specified 
I/O device is fully buffered. Test if inbound or outbound command. Check if data chain is indicated. 
Test for nonzero byte count. Branch to initial selection outine, DCLC. 



Routine DCLC 

Test for program control interrupt. 

Set initial selection latch 

Place Device Address on Bus-Out 

Set Address-Out signal (tag) 

Set Select-Out 

Address-Out reset by the microprogram upon receipt of Op-ln. 



If PCI, set channel 1 interrupt latch 



Device Address (Bus- Out) 



Address-Out 



Select-Out and Hold-Out 



Operational- In (generated by I/O device) 



Address- In (tag) 



Test address parity and match. 



Device Address (bus-in) 



Command (bus-out) 



Command-Out 



Command-Out drops. 



Address-In drops 



Status (bus-in) 



Stat us- In (tag) 



Set Service-Out 



Service-Out drops. 



Service-Out 



Status- In drops 



Set burst latch and turn on active bit in 8E K addressable auxiliary storage. 
Select-Out is still up, holding the device on the interface. 

Mode register set to CPU mode and program returns to I cycles. When the first byte of data is ready 
to be transmitted from the I/O drvice to the CPU, the device raises service-in causing a hardware trap 
to the data handling routine (DCLD). 



Channel Data Request is developed and causes the address of the first 
instruction in the data loop to be generated. 



Service-In, No Tag-Out 



Data (bus-in) 



Service-Out 



Service- In is reset 



Service-Out is reset 

The data loop is repeated until all data has been transferred, at which time the ending 
sequence begins. Status-ln causes a hardware trap to the status handling routine (DCLE) 

DCLE and DCLC routines 



Status (bus-in) 



Status-ln 



Test parity of the status byte; test for presence of chain command; test for PCI. 
Store status, set interrupt buffer latch. 



With status-in up, the burst latch on, and data chain request off, channel trap request is 
generated. This causes the address of the first microword of the ending sequence to be 
generated and gated to the storage address assembler. Thus the ending sequence is executed. 



Service-Out 



(signals acceptance of status) 
Operational-ln drops 



Return to original routine. 



Diagram 5-401. Operation Chart Start I/O Burst Channel 



5-401 (10/68) 



Trap to data loop 



DCLD 



ENTRY 



Set MMSK = 1 Store 
next addr. in G-register 




Yes 



Set command out 



Send byte out on bus 
and increment V-reg 




No 



Yes 



No 



Store byte (V-address) 
and increment V-reg 



Store byte (V-address) & 
decrement V-reg 



Set service-out 



Decrement count-in 
U-register 




Yes 



Yes 



Set Gl bit 5 



Reset op bits & count 
zero (Gl bits 5, 6,7) 




Diagram 5-403. Flowchart of Data Loop for Selector Channel (Routine DCLD] 
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CHANNEL OPERATION (Byte Mode) 

CPU 

Read and decode instruction in microroutine CICY and branchto DCLA 

DCLA 

Machine must be in supervisor state. (Check program mask) 

Determine I/O operation to be performed and branch to the proper routine. 

Determine that channel is specified. 

Construct UCW address, using the device and control unit address. 

Test active bit. 

Branch to DCLB. 

DCLB 

Fetch and edit the CCW. Test for TIC command. (TIC should not occur 
as first command.) Test for valid flags (3 low-order flag bits must be zero). 
If flags present, branch to DCLR to handle. Test for data chain indication. 
Test Op bits and branch accordingly (outbound, in forward, in backward). 
Test for non-zero byte count. Construct UCW using information in CCW. 
Branch to DCLC. 

DCLC 

Test for presence of PCI bit. If present, set channel 1 interrupt latch. 

Perform initial selection placing I/O device on interface. 



CHANNEL and I/O DEVICE 



Set initial selection latch. 

Place device address on Bus-Out 

Set Address-Out tag. 

Set Select-Out. 

Set Hold-Out 

Op-ln generated by I/O device) 

Drop Address-Out 

(Device address is on Bus-In.) 

Place Command on Bus-Out. 

Test address on Bus-In for parity error and agreement with Address-Out. 

Set Command-Out 

Drop Select-Out. 

Drop Hold-Out. 

Drop Address-In and Command-Out. 

Set Stat us- In 

Place status on Bus-In 

Test for parity error; set Service-Out . 

Drop Status-ln, Service-Out and Operational-lni. Set condition code 
and active bit. Return to l-Cycles. 



Bus-Out (address) 



Address-Out 



Select-Out 



Hold-Out 



Operational-lni 



Add ress- 1 n 



Bus- In (address) 



Bus-Out (Command) 



Command-Out 



Status-ln 



Bus-In (status) 



Service-Out 



Diagram 5-405. Operation Chart for Start I/O on Byte Channel 
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Store command 
code in UCW 





No 


Set data check. 
Reset parity latch 


















Decrement byte count 





Reset op bits 




DCLB CDACOM 




Yes 



Set status queued indicator 



Store channel status 
and op flags 



Store data-address in UCW 



Store byte count in UCW 



Set command-out 





From trap 



DCLR INFCHK 




DCLD 



ENTRY 



Set timer for 560 M sec 



Store flags, channel status 
and op in UCW 



Store data address in UCW 



Store byte count in UCW 




Yes 



Yes 



Send byte of data to 
I/O device. Incr data 
addr. 



Store byte of data. 
Increment data addr 



Store byte of data. 
Decrement data addr 




Set service-out 



Figure 5-407 Flowchart of Data Loop in Byte Channel Operation. 
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Set incorrect length 
bit. Reset op bits 



Reset chain data, chain 
command, and op bits 



Channel trap request 



DCLE 



180 



Set select-out 




DCLC 



Status 



Move unit status and 
address to V-register 





Indicate status in IB. 
Set serv-out 



Restore orig. 
status in UCW 



DCLD loop 



Diagram 5-409. Ending Operation on Byte Channel 
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Gen. UCW address 
for native device 



Set UCW address to 
2nd halfword 



Test channel set cond 
code or 1 



Yes 




CCOM (CCOB/CCIB) J 




Set DO bit 7 



* 




Set halt I/O 
indicator 



% 



BRonDl bits 2, 3 



Set UCW byte 7 addr 
BR to DCLB routine 



DCLC BEGIN 



BAL stor prot 
routine and return 



5-411 Test I/O Routine, Byte Mode 



BIT 




2 


3 


BRANCH TO 








DPTT 





1 


ERRQ 


1 





ERRQ 


1 


1 


DYPE 



5-411 4D 
► I B 



DCLT 



ENTRY 2 



Store flags and op 



Store UCW count 
in U-reg 



5-411 4D 



DCLT 



ENTRY 1 



Store status and 
flags into reg. 



Store UCW count 
in U-reg 



Reset command 
code. Reset op bits 




DCLC BEGIN 




Set cond. code 2. 
Reset chan. status 



CICY CHECK 



Reset op bits 



DCLC CSWFRM 



H 



Diagram 5-413. Test I/O Routine, Byte Channel 
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I Cycles 



CICY 



Read out the instruction 
and decode 



DC LA 



Reset S-register bits 0-5. 
Set condition and set 
up CAW address 



DC LA 




Diag. 5-501 3A 
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• Diagram 5-500. Communications Command Decode 



2025 FEMDM (6/69) 5-500 



Form Y24-3529-0 
FES Y24-0506 



Diag 5-500 5G 
A 



GJEB 



Set communications 
priority, mode, and zone. 
Translate the command by 
table lookup method. 
Note: If GST AT bit 1 
equals 1 (start/stop chain 
request) , further Start 
I/O commands are pre- 
vented until the chaining 
request is serviced. 



Objectives: 



This routine is entered following a CCW fetch due 

to either a command chain or a Start I/O. 

The command is decoded by table lookup method. 

Immediate commands are executed in the same trap, 

while the Start I/O commands branch to command 

initiate routines for start/stop or synchronous operation. 




Yes 



Stop the scanner, address 
the line adapter, determine 
the type of terminal con- 
trol being used, and exit 
to the command initiate 
routines for start/stop or 
synchronous operations 




Yes 



GAN3 




Start/stop 



GJED 



No 



Store the sense byte in 
storage at the location 
specified by CCW 



GJEB 
GEND 



Set sense remember bit 
and set channel-end and 
device-end, providing 
command chaining is 
not specified 



Exit to I cycles 



I/O No-Opand SADxx 
commands are treated as 
immediate commands, 
but no operation is per- 
formed. If command 
chaining is not specified, 
the commands are termi- 
nated immediately with 
channel-end and device- 
end status being set in 
theCSW 



Exit to I cycles 



H 



Diagram 5-501. Communications Command Decode Initial Housekeeping 
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Start/Stop Read 
command 



An enable command must 
precede a read command. 
The enable command 
turns on the enable latch 



GJED 



A read Start I/O command 
is decoded by table look- 
up. The scanner is 
stopped and the line 
adapter is addressed. Set 
timeout enable and re- 
member latches (Note 1) 
Ensure data set ready 
(DSR) and restart the 
scanner. The micropro- 
gram returns to I cycles 



When the start bit is re- 
ceived, it is checked to 
ensure that it is not a 
false start, (through hard- 
ware circuits) and the 
strobe is started. 



GJE1 



Strobe transition forces a 
bit service trap at address 
01 EO. It takes nine bit 
service traps to receive 
the character into the 
assembler/disassembler. 
(See chart in 3 and 4B, 
C.) The last bit service 
trap (stop bit) transfers 
the assembled character 
into the LCW buffer 
and forces a character 
service trap 



GSRO 



A character service trap 
checks the parity of the 
character and checks for 
control character. The 
character is transferred 
from the LCW buffer to 
main storage. Restart the 
scanner and exit the trap 



GEND 



After the LRC has been 
checked in a character 
service trap, channel-end 
and device-end are set 



End command 



Objectives: 

1. Receive the following characters. V, (§) , LRC. 

2. Transfer the character to main storage. 

3. Set channel-end and device-end. 

Note: Program should chain to a write command 
to transmit the answerback. 



Bit 

Service 

Trap 


GO 


G1 


Bit 
Position 




1 


EX 


0000 0000 


Bof V 




2 


3X 


0000 0001 


A of V 




3 


4X 


0000 0010 


8 of V 




4 


5X 


0000 0101 


4 of V 




5 


6X 


0000 1010 


2 of V 




6 


7X 


0001 0101 


1 of V 




7 


8X 


0010 1010 


Cof V 




8 


9X 
EX 


0000 0000 
0000 0000 


Stop 
Start 






9 


EX 


0000 0000 


Bof ® 




10 


3X 


0000 0001 


A of (§) 




11 


4X 


0000 0011 


8 of (B) 




12 


5X 


0000 0111 


4 of (B) 




13 


6X 


0000 1111 


2 of (D 




14 


7X 


0001 1110 


1 of (b) 




15 


8X 


0011 1101 


Cof ® 




16 


9X 


0000 0000 


Stop 
Start 




EX 


0000 0000 




17 


EX 


0000 0000 


B of LRC 




18 


3X 


0000 0000 


A of LRC 




19 


4X 


0000 0001 


8 of LRC 




20 


5X 


0000 0010 


4 of LRC 




21 


6X 


0000 0T01 


2 of LRC 




22 


7X 


0000 1011 


1 of LRC 




23 


8X 


0001 0111 


C of LRC 




24 
25 


9X 
CX 


0000 0000 
0000 0000 


Stop 
Stop 






Note: Ac 


iditional bit service traps 


are taken to 




de 


crement the count in GC 


and to 




mc 


nitor the 


line status. 







Character Service Trap 



► Character Service Trap 



► Character Service Trap 



Enable Latch 




Line Condition 


Start Rjt 


B Bit 


(Not) A Bit _ 


8 Bit 


Strobe Count Gate 




Receive Start 


^ — 


Strobe Transition 


1 


1 


1 


1 


Strobe Remember 




Set Strobe Counter To 


11 5 
I I 


5 

1 


5 

1 


5 

1 


Bit Service Trap 



















H 



Note 1 : 

Timeout enable and remember 
latches are not turned on for 
Start/Stop inhibit commands. 
Inhibit commands are performed 
the same as read commands with 
this exception: Inhibit commands 
are issued normally to a keyboard 
device where the speed of operation 
is dependent upon operator 
capability. 



• Diagram 5-502. Start/Stop Read Command 
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Objectives: 

1 . Set controls for transmit operation. 

2. Transmit the following characters: 

V, (§) , and LRC. 

3. Set channel-end and device-end. 
Note: Program should be chained to a read 

command to receive answerback. 



Conditions: 

1 . Start/stop operation 

2. IBM Type I terminal control 

3. Data set ready and line adapter enabled. 



GJED 



This routine sets write 
state and receive end 
latch for RTS-CTS delay. 
Start the strobe. 
Set timeout enable and 
remember latches. 
Set timeout command. 
Restart the scanner and 
exit routine 



GJE 1 (Bit Service Trap) 



When the strobe count 
reaches count 15 (strobe 
transition), a bit service 
trap is forced starting at 
address 01 EO. The first 
bit service trap forces a 
character service request. 
Approximately 9 bit 
service traps are required 
for RTS-CTS delay. The 
transmit latch is turned 
on after RTS delay has 
been completed. Bit 
service traps transmit the 
character serially by bit. 
The stop bit service trap 
moves the character 
serially by bit. The stop 
bit service trap moves the 
character from the LCW 
buffer to the assembler/ 
disassembler if the char- 
acter service trap has 
occured. If not, a PAD 
character is transmitted. 
The stop bit service trap 
also forces a character 
service request 



GSRO (Character Service Trap) 



The character service 
trap routine moves the 
character from main 
storage to the LCW buf- 
fer. The character 
service trap also sets up 
the ending sequence 
prior to transmission of 
the LRC character. Chan- 
nel-end and device-end 
are set in the character 
service trap following 
the LRC character 



Reset receive end latch. 
Test for CTS on. If off, 
wait for CTS or timeout 



Turn on xmit latch 



15 15 



15 



Strobe 

Bit Service 
Trap (Note 1) 



Character 
Service Trap 



ny 



Move V to assembler/ 
disassembler 



15| 15 15 15 
-i-l I U> ^— L 



Move @ to assembler/ 
disassembler 



15 I 15 



15 



15 15 



Move LRC to assembler/ 
disassembler 



15 I 15 
-U L_ 



15 15 



15 



15 
_1 



Start B 



1 



C Stop Start B 



-***■ 



RTS-CTS delay- 



It 



| ' 

C Stop Start b 



Xmit V 



-■*>*- 



►Xmit(B)- 



Stop 



k— Xmit LRC - 



_L 



Move V to buffer 



± 



Move LRC to buffer 



Set channel-end and 
device-end 



± 



Move B to buffer 



± 



Set ending sequence 



H 



Note 1 : 

The operation of the bit service trap routine (GJE1 ) is 

dependent upon the bit count in the LCW. 

Bit count (Start) 

Shift out start bit. 

Set the bit count to first data bit. 

Bit count 1 (First data) 

Test for PAD character. If not a 
PAD character, test for transfer 
check or echo check, set the 
appropriate flags, set bit count to 
stop bit (count F), restart scanner 
and exit trap. 

If PAD character is detected, 
bypass error checks, increment the 
bit count, shift out the start bit, 
restart the scanner and exit trap. 



Bit count 2-8 (Normal data) 

Test the bit for errors. If errors are detected, 
set appropriate flags, force bit count to F, 
restart the scanner and exit trap. 

If no errors are detected, increment the bit 
count, restart the scanner and exit trap. 

Bit Count 9 (Stop Bit) 

Move character from LCW buffer to the/ 
assembler/disassembler. Force a character 
service trap request. 

Ending Sequence 

Two additional bit service traps (xmit end 1- 
and 2) are taken following the 
transmission of the LRC Stop. 

The second bit service trap forces a character 
service trap request for channel-end and device-end. 



• Diagram 5-503. Start/Stop Write Operation 
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A start/stop addressing operation 
is performed by a sequence of 
chained commands as follows. 



©A 1 



Write Start I/O 

Read 

Write Text ©- 



-© or © 



Write Start I/O 



GJED 



This routine sets write 
state in the LCW and turns 
on the receive end latch 
for RTS-CTS delay. Start 
the strobe. Set timeout 
enable and timeout remem- 
ber latches, restart the 
scanner and exit routine. 



GJE1 



The first bit service trap 
generates a character 
service trap 



GSRO 



The character service trap 
fetches a character from 
storage (under control of 
the CCW byte count), 
determines that it is a con- 
trol character, and places 
the ©character in the 
LCW buffer. Write state 
and IBM control mode are 
set in the LCW state field. 
Restart the scanner and 
exit trap 



GJE1 



Approximately 9 bit ser- 
vice traps (under control 
of the strobe counter) are 
taken for RTS-CTS delay. 
The transmit latch (MDM 
4-529) is set during this 
delay. When CTS (clear to 
send) becomes active, a 
character service trap is 
generated. Reset timeout 
indicator. Move © to 
the assembler/disassembler, 
restart the scanner and 
exit trap. 



© = control character 

A = address character 

1 = component select character 

Q^ = positive acknowledgment 

(n) = negative acknowledgment 

© = end of address; text following 



GSRO 



Move the address char- 
acter (A) to the LCW 
buffer, decrement the 
count, restart the scanner 
and exit the trap. 



Start the strobe counter. 
When the strobe count 
reaches 15, (strobe tran- 
sition) a bit service trap is 
forced at address 01 E0. 
Start a 3.5 second timeout. 



Storage 



LCW Buffer 



Assembler/ 
disassembler 



© A 1 







c 


<K 1 







© 













© 



©A 1 



A 



Q 






K B 



Diag 5-504 Part 2 3A 



V 

Diag 5-504 Part 2 4A 



T 

Diag 5-504 Part 2 5 A 
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• Diagram 5-504. Start/Stop Addressing Operation (Part 1 of 3) 
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Diag 5-504 Part 1 2G 
A 



GJE1 



Nine bit service traps are 
taken to transmit the (S) 
The stop bit service trap 
transfers the address 
character to the assem- 
bler/disassembler and 
generates a character ser- 
vice trap. 



GSRO 



Move the component 
select character (1) to the 
LCW buffer, decrement 
the count, restart the 
scanner and exit the trap. 



GJE1 



Nine bit service traps are 
taken to send the address 
character. The stop bit 
service trap moves the 
component select char- 
acter to the assembler/ 
disassembler, generates 
a character service trap. 



GSRO 



Set LCW +0 for Xmit 
end sequence. 



GJE1 



Nine bit service traps are 
taken to send the com- 
ponent select character. 
The stop bit service trap 
generates a character ser- 
vice trap. 



GSRO 



This character service 
trap sets write end in the 
LCW state field and turns 
on the Start/Stop chain 
request latch. Restart the 
scanner and exit the trap. 



Diag 5-504 Part 1 4G 
Diag 5-504 Part 1 3G M Diag 5-504 Part 1 5G 



? 



* 1 



PS 
Y 



©A 1 



CC) A 1 



(C) A 1 



© A 1 



A 




A 




1 







©■ 



1 — 



Diag 5-504 Part 3 2A 



Diagram 5-504. Start/Stop Addressing Operation (Part 2 of 3) 
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2 T 

Diag 5-504 P2 2F 



<J> 



DCLB 



The start/stop chain trap 
fetches the CCW for the 
read command 



GJED 



The read command is de- 
coded by table lookup, 
the scanner is stopped and 
the line adapter is ad- 
dressed. Ensure data set 
ready (DSR), set the time- 
out enable and remember 
latches, restart the scanner 
and return to I cycles 



When the start bit is re- 
ceived, it is checked to 
ensure that it is not a 
false start bit (through 
hardware circuits), and 
the strobe is started 



GJE1 



Bit service traps are taken 
to receive the acknowledg- 
ment character into the 
assembler/disassembler. 
The stop bit service trap 
transfers the character 
to the LCW buffer and 
generates a character 
service trap 




Decode the character by 
means of the decode table 
and store the character in 
storage. Set the receive 
end latch and start the 
strobe. Set receive end 
state in the LCW state 
field. Restart the scanner 
and exit the trap 



GJE1 



Additional bit service 
traps are taken to monitor 
the line condition. (Test 
line quiet.) Decrement 
the count in GO and gen- 
erate a character service 
trap request 



GSRO 



This character service 
trap detects read end in 
the LCW state field. Be- 
cause the command chain 
flag is on, set the chain 
trap latch 



GEND 



Set channel-end and 
device-end 



Chain to normal 
write 



® 



Form Y24-35 29-0 
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Start a 3.0 second time- 
out (MDM 4-539) 



GSRO 



For negative acknowledg- 
ment, the character ser- 
vice trap decodes the 
character by means of 
the decode table. Set 
unit exception in the 
sense byte and set the 
receive end latch. Start 
the strobe, restart the 
scanner and exit trap 



GJE1 



Additional bit service 
traps are taken to moni- 
tor the line. (Test for line 
quiet LAST AT bit 6.) 
Decrement the count and 
generate a character ser- 
vice trap 



GSRO 



This character service 
trap detects the read 
end state in the LCW 
state field and that unit 
exception has been set 



GEND 



The ending routine sets 
channel-end, device-end, 
and unit exception in 
the sense byte. Set S7 
interrupt latch and reset 
command chain flag 



Return to 
I cycles 



• Diagram 5-504. Start/Stop Addressing Operation (Part 3 of 3) 
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T 2 



\ 

Start I/O poll command J 



GJED 



Decode the command. 
Set poll initial and poll 
step in the LCW state 
field. Set receive end 
latch for RTS-CTS delay. 
Start the strobe. Set time- 
out enable and timeout 
remember latches. Set 
timeout control (bit 2 
LCW control field 



Strobe transition 



Exit microprogram 



GJE1 



Indicates time lapse between 
strobe transitions 



GSRO 



J_ 



Strobe transition 



Character service trap 
(XR1 SEQD) generates 
© into the LCW buffer. 
Set poll write state in the 
LCW state high field 



Indicates time lapse between 
strobe transitions 
I 



GJE1 



Bit service traps are taken 
for RTS-CTS delay 



No 



Strobe transition 



Indicates time lapse 
between strobe transitions. 



Diag 5-505 Part 2 2A 



Move © from the LCW 
buffer to the assembler/ 
disassembler. Generate a 
character service trap 



GSRO 



GJE1 



With the receive bit count 
at 2, the first bit service 
trap sets delay control. 
Set the character service 
trap request latch 




Set the terminal address 
into the LCW buffer from 
storage. 



Nine bit service traps are 
taken to transmit the © . 
The stop bit service trap 
moves the terminal ad- 
dress from the LCW buffer 
to the assembler/disassem- 
bler and generates a char- 
acter service trap request 



GSRO 



Objectives: 

1 . Generate © character and transmit. 

2. Fetch 2 poll characters and an index 
character from program storage. 

3. Start a 3 second timeout to await 
acknowledgment . 

Conditions: 

1 . I BM terminal control type I . 

2. Normal command chain sequence 
is as follows: 

Poll 
TIC 
Read 

3. Entry is from initial housekeeping routine. 



©- 



■► LCW buffer 



©■ 



-► Assembler/disassembler 



Terminal 
Address 



->- LCW buffer 





Transmit © 


1 

a 


"erminal 




ddress 





► Assembler/disassembler 



Move the component 
character into the LCW 
buffer. Set receive moni- 
tor state in the LCW state 
high field 



Component 
character 



-► LCW buffer 



• Diagram 5-505. Start/Stop Poll Command (Part 1 of 2) 
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A 
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Strobe transition 



Indicates time lapse between 
strobe transitions 



GJE1 



Nine bit service traps are 
taken to transmit the 
terminal address. The stop 
bit service trap moves the 
component character 
from the LCW buffer to 
the assembler/disassembler 
and generates a character 
service request 



GSRO 



Set write end and poll 
flag in the LCW state 
field. Set the index char- 
acter into the LCW back- 
up buffer. (Poll step 1) 



— --[ 



Transmit terminal address 



Component 
character 



Assembler/disassembler 



Index 
character 



-► LCW buffer 



Strobe transition 



Indicates time lapse between 
strobe transitions 



When a valid start bit 
is received, the strobe 
counter is started to 
develop strobe transition 



H 



GJE1 



Nine bit service traps 
are taken to transmit the 
component character. 
The stop bit service trap 
generates a character 
service trap request 



GJE1 



Transmit component 
character 



Set poll read state in the 
LCW state high field. Set 
timeout remember and 
timeoUt enable latches 



Start an approximate 
3-second timeout for 
the reception of the 
acknowledgment char- 
acter 



GJE1 



Nine bit service traps are 
taken to receive the 
acknowledgment char- 
acter. Generate a charac- 
ter service trap request 



GSRO 



Receive the acknowl- 
edgment character into 
the assembler/disassembler 



Recognize the ® as a 
positive acknowledgment 
character. Set status 
modifier (bit 1 of unit 
status) . Set receive mon- 
itor state in the state Hi 
field. Set text in down- 
shift in the state Lo 
field. Reset the LRC 



The poll command nor- 
mally is chained to a read 
command to receive the 
data or message from the 
polled terminal. If 
chaining is not specified, 
the command is ended 
with channel-end and 
device-end. Set the S7 
interrupt bit 



Exit I cycles 



• Diagram 5-505. Start/Stop Poll Command (Part 2 of 2) 
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Enable command 



GJEE 



Set enable latch (MDM 
4-531). Set enable state 
in LCW state field. Test 
to ensure that enable latch 
is turned on. (LACON 0) 
If not a switched network, 
end the command with 
channel-end and device- 
end. (Note 1) 



GJEF 
GJED 
GEND 



/ R 



With the enabled latch 
being on, the rise of DSR 
(data set ready) turns on 
the DSR service request 
latch (MDM 4-515), which 
forces a DSR trap. 



estart the scanner and 
V exit to I cycles 



GJE3 
fiRLl 



(First DSR Trap) 



Reset the DSR service re- 
quest latch and set the 
timeout remember and 
timeout enable latches 



GSRO 
GMKG 



Reset DSR service request 
latch (MDM 4-515). Set 
timeout remember and 
timeout enable latches 
(MDM 4-517). This 
starts a 28-second timeout 



Set the receive end latch 
and set receive end state 
in the LCW state field. 
Start the strobe, restart 
the scanner and exit the 
trap 



Turn on the receive end 
latch (MDM 4-529). Start 
the strobe counter (MDM 
4-533). Strobe transition 
generates a bit service 
trap 



GJE1 



(Bit Service Traps) 



Bit service traps are taken 
to test for DCD (Data 
Carrier Detector), LACON 
bit 6. If DCD is not on, 
the microprogram returns 
to I cycles. A 28-second 
timeout is running while 
checking for DCD 



GJE3 
GJEE 



Reset the DSR service 
trap request and test data 
carrier detector again. 
Set receive monitor state 
in the LCW state field 



GEND 



Restart the scanner and set 
channel-end and device- 
end 



Exit to I cycles 



Turn on the DSR service 
request latch (MDM 
4-515) 



Note 1 : 

This command causes the addressed data adapter to be 
enabled. No data transfer occurs. The command ends 
immediately when issued to data adapters connected 
to privately owned or leased communications facilities. 
For data adapters connected to switched-network 
communications facilities, the command is terminated 
only after a connection has been established. 



H 



• Diagram 5-506. Start/Stop Enable Command 



5-506 (6/69) 



Form Y24-35 29-0 
FES Y24-0506 



Prepare Command 



Objectives: 



An enable command must 
precede the prepare com- 
mand. The enable com- 
mand turns on the enable 
latch 



GJED 



Set prepare state in the 
LCW state field. Set 
timeout remember and 
timeout enable latches 
(MDM 4-517). Ensure 
that DSR (data set ready) 
is on, restart the scanner 
and exit to I cycles 



Wait for start bit. When 
start bit is received, it 
is checked to ensure that 
it is not a false start bit 
(through hardware cir- 
cuits), and the strobe is 
started. 



GJE1 



Strobe transition (bit 
count 15) generates a 
bit service trap at address 
01 EO. Nine bit service 
traps are taken to receive 
the character into the 
assembler/disassembler. 
The stop bit service trap 
transfers the character 
from the assembler/ 
disassembler to the LCW 
buffer and turns on the 
character service request 
latch to generate a char- 
acter service .trap 



GSRO 



The character service 
trap tests for the type of 
terminal control. For 
IBM Terminal Control 
Type I or II, the micro- 
program tests for a circle 
D. Recognition of a 
circle D causes the micro- 
program to set receive 
monitor state in the LCW 
state field and to reset 
the LRC 



GEND 



Restart the scanner and 
store the sense data. If 
command chaining is 
specified, set the start/ 
stop chain request latch, 
set the command chain 
indicator, and reset 
CPU priority, mode and 
zone. If command 
chaining is not specified, 
set channel-end and 
device-end . 



Exit to I Cycles 



This read type command is used in contention type 
systems to permit the ICA to monitor the addressed 
line to signal the program that a character has been 
detected. An enable command must precede this 
read type command. 

IBM Terminal Control Types I and II check for a 
circle D character. 

The command is terminated after one character has 
been received. No data is transferred to storage. 
Channel-end and device-end are set only if command 
chaining is not specified. 
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Diagram 5-507. Start/Stop Prepare Command 
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Form Y24-3529-0 

FES Y24-0506 

▼ 2 



H 



MICRO 



Start I/O 



GJEB 
GJEC 
GJEF 



The read command is de- 
coded by table lookup. 
(02 decodes as FD) 
The scanner is stopped 
and read state is set. Set 
the 3-second timeout 



GJED 



Objectives: 

1 . Hardware recognizes 2 SYN characters and develops character 
phase. 

2. Receive control and data characters. 

3. Set channel-end and device-end. 
Conditions: 

1 . Line adapter enabled. 

2. Data set ready. 



Ensure that data set 
ready (DSR) is on, and 
restart the scanner 



ICA 



Exit to I cycles 



Synchronous hardware 
controls are conditioned 
to receive SYN characters 
and data characters from 
the line. The line is 
monitored in SERDES B 
for the first SYN charac- 
ter. Set the SYN decode 
latch (MDM 4-555). Reset 
SERDES B and turn on 
fhe'set B8'latch (MDM 
4-553). (ThisturnsonSync 
SERDES B position 8.) 



Character Service Traps 
GMKA,GMKB 



The first character service trap resets the 
character phase latch. (Although the 
character phase latch is reset, the line 
'character phase' remains active.) 
MDM 4-541 

The character service traps perform the 
following functions depending on the 
character received. 
SOH or STX 

Read the character from A SERDES to 
the P1 -register. I nvert the character 
(Chart in 5E) and decode the character 
as SOH or STX. Set text mode in the 
LCW, reset the BCC and the timeout. 
Store the character in main storage, 
restart the scanner and exit the trap. 
Note: SOH or STX characters are not 
included in the BCC accumulation ex- 
cept when in text mode. 
Data 

Decode the character as data, invert the 
data and transfer to main storage. Up- 
date the BCC, reset the character ser- 
vice trap and set data remember. 
Restart the scanner and exit the trap. 
SYN (Text Mode) 

The SYN character is read to the Pi- 
register and inverted. Decode the char- 
acter as a SYN character and set SYN 
remember. The following character 
service trap tests for another SYN char- 
acter. Restart the scanner and exit 
the trap. 

Data (Following the SYN character in 
text mode) 

The data is read to the P1 -register and 
inverted. The data is tested to ensure 
that it is not a SYN character. Reset 
and set the 3-second timeout, update 
the BCC and store the data in main 
storage. Restart the scanner and 
exit trap. 
ETX 

Read the ETX character to the P1- 
register and invert. Decode the char- 
acter as ETX, update the BCC, reset 
text mode and store the character in 
main storage. Restart the scanner 
and exit trap. 
First BCC (1st check) 
Read the character to the P1 -register 
and invert. Compare BCC1 , restart 
the scanner and exit trap. 
Second BCC (2nd Check) 
Read the character to the P1 -register 
and invert. Compare BCC2. Reset 
character phase and timeouts and 
set receive monitor state. Set 
channel-end and device-end, set 
interrupt request latch, restart 
the scanner and exit trap. 



Shift in the second SYN 
character. Decode the 
second SYN character and 
advance the TRCR to 2. 
Set the character phase 
latch (MDM 5-451) 



Serially shift in the next 
character. (When 
SERDES B bit equals 
1 , a character has been 
received.) Turn on the 
line 'receive data transfer' 
This causes a B SERDES- 
to-A SERDES transfer 
and sets the character 
service request latch. 
(MDM 4-541) 



Reset TRCR (MDM 4-547) 



Character transfer from main storage to the line and 

from the line to main storage. 

Character G Hex configuration 1 100 01 1 1 (C7) 



J 



Storage 


1100 0111 


C7 


\ 






DAOUT 


1100 0111 


C7 


♦ 


X 




B SERDES 1100 0111 


E3 


♦ 






A SERDES 1110 0011 


E3 


f 






Data Set 


1110 0011 


E3 


♦ 






Line 


1110 0011 


E3 


♦ 






Data Set 


1110 0011 


E 3 


♦ 






B SERDES 


1110 0011 


E 3 


♦ 






A SERDES 1110 0011 


E 3 


♦ 


X 




DAIN 


*0011 1000 


38 


♦ 






Micro 


11000111 


C7 


* 






Storage 


1100 0111 


C7 




*The inversion process is executed 
by the use of the external DAIN 
and one microword statement. The 
original systems used inverters. 



h 



SERDES 0-7 
to 
DAIN 7-0 



r 



r 



Gate 



Gate 



1 


2 3 4 5 6 7 8 


A SERDES 





7 



DAIN -* — X 



1 

L 



£ 



r 

X DAOUT 



012345678 



B SERDES 



Gate 



• Diagram 5-508. Synchronous Receive Operation 
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Form Y 24-35 29-0 
FES Y24-0506 



Micro 



Start I/O 



GJEB, 
GJEC. GJEF 



Translate the command 
as a synchronous write 
command. Set transmit 
mode and 3-second time- 
out 



GJED 



Start the scanner and 
exit to I cycles 



Character Service Trap 



Character service traps 
fetch the character from 
main storage, decode the 
character, and place it in 
DAOUT. In addition, the 
following functions occur 
as determined by the char- 
acter and LCW 4 (State 
high and state low fields). 
SOH (Start of header) 
1 .Set the 1- and 3-second 

timeout. 
2. Reset the BCC (Block 

check character). 
The first SOH or STX char 
acter service trap resets 
the BCC and is not in- 
cluded in the BCC. 
Data 

1. Update the BCC. 
After the 1 -second time- 
out is complete, the 
microprogram generates 
two SYN characters to 
maintain character phase. 
The 1- and 3-second time- 
outs are reset and set. 
ETX (End of text) 

1 . Decode the character 
as end of text. 

2. Update the BCC. 
Following the ETX char- 
acter, character service 
traps are taken to send 
two BCC characters and 
the PAD character. Reset 
the transmit latch and 
the timeout latches. (This 
occurs in the character 
service trap following 

the PAD character.) 



I 



Set receive monitor state 
and restart the scanner. 
Set channel-end and de- 
vice-end and set the inter- 
rupt request latch. (Reset 
S7) 



ICA Hardware 



Objectives: 

1 . Translate the command for synchronous write. 

2. Condition the hardware controls. 

3. Set channel-end and device-end. 
Conditions: 

1 . Data set ready and enabled. 

2. EBCDIC code. 



Set the transmit status 
latch (MDM 4-539). 
Set the 3-second timeout 
latch (MDM 4-539). 
Advance the TRCR 0-1 
(MDM 4-547) 

1 . Turn on request to 
send (RTS). 

2. Wait for clear to 
send (CTS). 

Advance TRCR 1-2. 
Advance TRCR 2-3 

1 . Gate the SYN char- 
acter and the tag to 
ASERDES. 

2. Set the SYN charac- 
ter count to SERDES 
B. 

Serialize SYN to line. 
(Send 7 SYN characters 
for internal clock or 3 
SYN characters for 
external clock.) When 
the last SYN is in A 
Serdes, the TRCR is 
advanced to 04. This sets 
the character service re- 
quest latch that causes a 
character service trap 



Advance the TRCR to 
05. (SERDES A empty) 
Set transmit end. 

1. Reset RTS 

2. Reset TRCR to 00. 

3. Turn on character 

service request latch 
that causes a char- 
acter service trap 
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• Diagram 5-509. Synchronous Write Operation 
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▼ 2 



Synchronous 

Enable Command 

Decoded 



GJEE 



Set the enable latch and 
set enabled state in the 
LCW state field 




Yes 



Test to ensure that enable 
latch turned on. Set re- 
ceive monitor state in the 
LCW state field. Set sync 
low priority chain flag in 
the LCW control field 



GEIMD 



Test to ensure that the 
enable latch is turned 
on. Restart the scan 



Exit to I cycles 



The rise of data set ready 
(DSR) ANDed with the 
enable latch turns on the 
DSR service request 
latch (MDM 4-541). 
This forces a DSR trap. 



GENR 

GJE3 

GJEE 



Set Channel-end 
and device-end 



Exit to I cycles 



Reset the DSR service 
request latch. Set receive 
monitor state in the LCW 
state field and set the 
sync low priority chain 
flag in the LCW control 
field. 



GEND 



Restart the scanner, set 
channel-end and device- 
end. 



Exit trap 



The enable command causes the addressed data 

adapter to be enabled. 

No data transfer occurs. 

The command is terminated immediately if 

issued to a private or leased line. 

If issued to a switched line, the command 

is not terminated until the rise of DSR is 

detected. 



H 



• Diagram 5-510. Synchronous Enable Command 
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Form Y24-3529-0 
FES Y24-0506 
6 



H 



Disable Command 



) 



Selective reset to syn- 
chronous hardware. Reset 
the LA enabled latch 
and set disabled state in 
the LCW state field. 
Reset autowrap (if on) 
and reset DPR and CRQ 
latches in the autocall 
adapter. Test to ensure 
that character phase 
did reset. 



GJED 



Set transmit RTS-CTS 
delay. Set the timeout 
enable and timeout 
remember latches. Set 
timeout control in the 
LCW control field. 
Restart the scanner. 



With timeout enable latch 
on, the T.O. service latch 
is turned on every 460 
ms to generate a timeout 
trap. (MDM 4-517) 



Exit to I Cycles 



GSTO (First timeout trap) 



Stop the scanner and 
address the line adapter 
(LAOUT). Set run dis- 
able timeout in the LCW 
control field. 



GMKG 



With timeout enable latch 
on, the T.O. service latch 
is turned on every 460 
ms to generate a timeout 
trap. (MDM 4-517) 



Restart the scanner 



Exit Trap 



GSTO (Second timeout trap) 



Stop the scanner and 
address the line adapter 
(LAOUT). Reset time- 
out request and timeout 
remember latches 




Yes 



For leased line, set 
receive monitor state in 
the LCW state field 



GSRO 
GJEE 
GEND 




No 



Check if dial adapter 



No 



Reset the LCW control 
field. Set sync low 
priority chain flag (bit 6 
of LCW control field). 
Set channel-end, device- 
end and interrupt 
request. 



Yes 



Set timeout complete and 
reset the LCW control field. 



Set timeout enable and 
timeout remember latches. 
Restart the scanner and 
exit trap. Note: Addition- 
al T.O. traps are taken 
until either DSR drops or 
the 29-second timeout is 
complete. 



Exit to I Cycles 



Additional T.O. traps 



# Diagram 5-511. Synchronous Disable Command 
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T 2 



Polling of synchronous terminals is done under a 

Start I/O that refers to the following channel 

command word sequence. 

Poll 

Tic 

Read 



Start I/O 



DC LA 



The command is decoded 
and the appropriate 
operations are performed 
depending on the com- 
mand and the status of 
the active bit 



GJEB 
GJEB 
GJEF 



Translate the command 
(09 to 88), stop the scan- 
ner, set poll transmit state 
and transmit mode. Set 
the 3-second timeout 



GJED 



Restart the scanner and 
exit trap 



Character Service Trap (EOT) 



The ICA hardware sends 
the SYN characters, 
advances the TRCR to 
4 and sets the character 
service request latch. 
(For detail of ICA hard- 
ware operation, refer 
to Diagram 5-509 
Synchronous Write 
operation.) 



Reset and set the 1- and 
3-second timeouts. Fetch 
the EOT character from 
storage and transfer it to 
DAOUT. Decode the EOT. 
Set EOT decoded and UE 
remember. Restart the 
scanner and exit trap 



Character Sequence 

SSSEFSSSAXXXXXXEP 
YYYOFYYYD NA 

NNNT NNND QD 

<V> 
K 

Character Service Trap 
(Index character and PAD) 



Fetch index character 
from storage and place it 
in LCW 6. Develop a 
PAD character (FF) and 
transfer it to DAOUT. 
Update the state Hi field 
(LCW 4), restart the 
scanner and exit trap. 



Character Service Trap 
(Following the PAD character) 



Reset the 1 - and 3-second 
timeouts and transmit 
status. Restart the scan- 
ner and exit trap 



Character Service Trap 
(Turnaround) 



Character Service Trap (SYN) 



Reset the poll flag. Set 
poll receive in LCW 4, 
set the 3-second poll read 
timeout, start the scanner 
and exit trap. 
Note: The poll command 
is not ended until 
character phase is 
detected or the 
3-second timeout 
is completed 



Transmit status being 
reset causes the TRCR 
to advance to 05 
(MDM 4-547). The 
advance of the TRCR to 
05 develops 'transmit 
end' that resets the 're- 
quest to send' latch and 
resets the TRCR to 00. 
Transmit end turns on 
the character service re- 
quest latch (MDM 4-541) 



Fetch the SYN character 
from storage and transfer 
it to DAOUT. Decode the 
SYN character. (32 to 
DB) Update the LCW 
state Hi and state Lo 
fields. Restart the scanner 
and exit trap. 

Note: A character service 
trap is taken for 
each SYN character 



Character Service Trap 

(First character of poll address) 



Fetch the character from 
storage and transfer to 
DAOUT. Decode the 
character as data and set 
data remember in LCW 4. 
Restart the scanner and 
exit the trap. 
Note: The address field 

may be from 1 to 

7 characters 



Character Service Trap (ENQ) 



Fetch ENQ from storage 
and transfer it to DAOUT. 
Decode the ENQ char- 
acter. (2D to AF) Update 
LCW 4, restart the scanner 
and exit trap 



H 



& 



• Diagram 5-512. Synchronous Poll Write Command 
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Form Y24-3529-0 
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Set mode command 



GJEB 
GJEC 



Translate the op-code for 
the set mode command. 
(23 decodes to 07) Stop 
the scanner and address 
the line adapter 



GJED 
GJEF 
GAN3 



Link to FESTO to fetch 
a byte of data from pro- 
gram storage. Test bits 
1,2, and 3 and set the 
proper conditions as 
indicated. 

Bit 1- Set ITB check mode 
Bit 2- Select interface B 
Bit 3- Set test mode 



GJEE 



This command is a control command that causes 

a single byte of data to be fetched from program 

storage. 

Bits 1 , 2, and 3 are used to set the following 

conditions. 

Bit 1 -Places the adapter in ITB mode. 

Bit 2 -Selects interface B. (Interface B can only 
set on the first adapter with dual 
communications interface feature.) 

Bit 3 -Places the adapter in test mode. 

Bits 1 and 2 are reset by system reset. 

Bit 3 is reset by issuing a disable command. 

The existing mode setting can be changed by 
issuing another set mode command. 

Program note: To change interface designation, 
a disable command must precede the 
set mode command. 



Set sync low priority 
chain flag (bit 6 of the 
LCW control field). Set 
channel-end and device- 
end 



Exit to I cycles 



H 



Diagram 5-513. Synchronous Set Mode Command 
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T 2 



Entry 



Fetch next LCW address 
and increment +8 




Yes 



No 



Reset T.O. enable latch 




Yes 



Reset T.O. trap and 
T.O. remember latches 



Store next LCW address. 
Fetch LCW 2 and 3 



D 




Yes 



Set run T.O. 



No 




Set T.O. remember latch 



Exit trap 



Fetch LCW 0, 1 . Update 
T.O. count field 



Leased 




Set intervention required 



Set T.O. complete 



Reset poll flag, T.O. 
command and data lost. 
(LCW 2) 



Set receive monitor state 
(LCW 4) 



Selective reset 



Reset LCW 0, 1 . Set bit 
count = receive start 



( Command end routine 



H 



• Diagram 5-514. Timeout Update Trap Routine 



5-514 (6/69) 



Form Y24-3529-0 
FES Y24-0086 



Press CSL key 



Force trap address of 
0010. Start of BCPL. 



BCPL 



Check console switches 
A and B for CSL device. 



BCPL 



Load first CSL card 
(bootstrap) to address 
01 00 from selected 
CSL device. 

Branch to 0100. 



BNSR 



Switch 
A B 


CSL Device 


C 


C 


Channel 


D 


D 


2560 


E 


E 


2540 


F 


F 


2311 



Loads the remaining 
CSL deck into control 
storage. 

Sets up auxiliary storage, 



BCPL 



Overlays the BNSR 
area. 



BDIA 



BNSR is contained in 
the CSL input and is 
loaded into control 
storage starting at ad- 
dress 01 00. It is over- 
layed at the end of the 
CSL loading operation 
with microprogramming 
words. 



Overlay the assumed 
configuration accord- 
ing to the punches in 
the initializer card. 



BDIA 



TRAP ADDRESS 0240 



Resident micro- 
diagnostic checks 
the system functions. 



NCHK 



Checksum routine — 
does an exclusive OR 
of control storage. 



NSRS 



System reset routine. 
Check system con- 
figuration for a 
legitimate combination. 




NSWI 



Soft stop routine. 



End CSL operation J 



CSL Procedure using the integrated 2560 MFCM: 

1 . Clear the feed of the 2540 if attached. 

2. Press the System Reset key. 

3. Set console switches A and B to DD. 

4. Perform NPRO in the 2560. Note: It may be necessary to press 
CSL with DD in console switches A and B to enable NPRO 

in the 2560. This is required when the current core load does not 
contain 2560 NPRO microprograms. The NPRO key must be held 
until all of the cards are clear of the feed. 

5. Place the seven-card bootstrap and the CSL card deck in the secondary 
hopper and press the 2560 start key to make the device ready. 

6. Press the CSL key. If the CSL key is pressed in step 4, the 2560 
starts loading when made ready in step 5. In this case, step 6 is 
omitted. The CSL indicator remains on until the CSL routine is 
completed. Note: If the 2540 is attached, do not run cards in 
the reader or punch while the CSL is in progress on the 2560. 

7. If the system hangs up with the CSL indicator or the Check Sum 
indicator on, reset the system, run-out the CSL deck, and repeat 
the CSL procedure from the beginning. 

8. The CSL is completed with an automatic logout message as follows: 

0E20 aaaa bbbb cccc 

where 0E 20 = core load being used 

aaaa = EC level of the CSL deck 

bbbb = check sum value (hand loaded in CE mode) 

cccc = correction factor (always 0000) . 



I PL Procedure: 

1 . Set console switches A, 
B,C, and D to the address 
of the problem-program 
start location. 

2. Place the problem- 
program in the I PL 
device and make the 
device ready. 

3. Press the load key. 



Press load key 



Reset clock when 
key is pressed. 
Start clock on the 
release. 

Activate mach reset 
(seediag. 5-15). 
Set load latch 
Generate trap 
address 0240. 



NIPL 



Read console switches 

ABCD for address in- 

information. 

Add offset constant to 

switch address and store 

the results, 

Select I PL device, 



QXIO 



Read first card of IPL 
deck. Store at the 
address in the ABCD 
switches plus the 
offset constant, 



NCOM 



I n the 2020 system, the 
IPL device is designated 
as the card I/O 1 device. 
If not attached card 
I/O 2 device is selected. 

Card I/O 1 - 2501 (2540 
Reader) 

Card I/O 2 -2560 
or 

2520 (2540 
Punch with 
PFR) 



Set the I -register to the 

address in the ABCD 

switches plus the offset 

constant. 

Check the time-share 

switcrn loop if 

necessary. 

Branch to NICY. 



NICY 



Read the Op code at the 
address in the I -register. 

This is the bootstrap of 
the IPL load routine. 
The rest of the IPL deck 
is loaded as a result of 
this routine. 

The programmer has 
several options to end 
the IPL routine. The 
most common is to 
either program a 'Halt 
and Proceed' with 
a message or to 
branch to an auto- 
matic problem program 
start . 



End IPL operation 



• Diagram 5-600. CSL/IPL Operational Diagram 
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▼ 4 ▼ 

ERROR MESSAGE HANDLING 



After the microprogram recognizes an error, in this case the invalid operation code 9C, the routines are used to form the error message and to print it out on the 1052 

Printer/Keyboard. 

The objectives of this routine are: 

1. Recognize the invalid operation code 9C (NICY). 

2. Store the address of the invalid instruction (0244) in the l-Recall area of Auxiliary Storage and to setup the error identification code (NERR). 

3. Set the 'Soft Stop' latch and build the error message in the console message area of the Auxiliary Storage (NTYZ). 

4. Print the error message (NTYZ). 

5. Return to the Soft Stop routine and wait for operator intervention. 



Conditions 
^ 1. No other I/O device working. 

2. The PR KB is ready. 

3. No other errors detected. 



START 



NICY 



Detect the invalid 
operation code in the 
normal I -cycles. 

Branch to the error 
routine 



NERR 



Store the error 
instruction address 
in the l-recall area 
of auxiliary storage • 

Set up the error code 



NTYZ 



SETGO 



Set the 'soft stop' latch 



NTYZ 



ERROR 



Set SO . 

Fetch address of error 
instruction . 

Set the error entry flag 
(S4). 

Store message area 
address. 

Form error 
identification byte . 

Store error 
identification byte 



NTYZ 



NORM1 



Store message area 
address • 

Store error Op code . 

Remove the offset 
constant from the 
instruction address . 

Store the instruction 
address 



NTYZ 



START 



Set mode to K=60 
2020 mode 
1052 mode externals 
Zone (CPU). 

Test 1052 intervention 
required 



NTYZ 



NOINTV 



Test Alt/Dsp active off 




NTYZ 




ACTOFF 



Test read latch ON . 
Test write latch OFF 



NTYZ 



NOTBSY 



Set write latch and 
Alt/Dsp active . 

SetS4 . 

Set message active and 
store flags. 



NTYZ 



Error Message Format: 
xx aaaa nn 

xx = operation code 

aaaa = instruction address 
nn = error code 

Error codes: 

01 Invalid operation code. 

04 Address error; address is for protected storage. 

Address error; address either exceeds storage or selects an invalid register. 

Specification error. 

Data error. 

Binary overflow. 

Decinal divide error. 

System configuration conflict. 

Invalid key length or data length for a disk file operation. 

Invalid 2311 unit address. 

Invalid offset constant. 

Set I C to an invalid address. 

Note: Message is: FF FFFF 50 



B J Diag 5-602 P2 



05 
06 
07 
08 
0B 
10 
20 
30 
40 
50 



STRFLG 



Store the message flag 
byte 



NSWI 




Exit the soft stop 
routine mainly on 
1052 requests. 




NTXI 



TWRREQ 



Zero out register TO . 
Test initial ready . 
Test Alt/Dsp active off 
Fetch message flags • 
Test message active 



NTYZ 



MSGREQ 



Fetch flags 




Reset share request 



NTYZ 



MSGGO 



Set up byte pointer 
register 



$ 



Stay in the soft stop 
routine. 





Message Request Loop F 


: lags 


Flag Bit Significance 










Loop Flag 


Function 


Loop Flag 


Function 




1 93 


9 


7 C5 


4 


Bit Display active- 


2 C3 


C 


8 86 


sp 


Bit 1 Low not yet typed- 


3 84 


sp 


9 96 





Bit 2 Carriage return (CR), 


4 94 





10 87 


1 


Bit 3 Space last- 


5 C4 


2 


11 88 


CR 


Bits 4 \ Error byte 
through V pointer. 


6 85 


2 


12 A8 


reset 










1 s 
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• Diagram 5-602. Error Message Procedure (Part 1 of 2) 



5-602 (1/69) 



Form Y24-35 29-0 
FES Y24-0086 



Diag 5-602 P1 
A 



1 or 2 or 3 ON 



Bit 1 ON 



NTYZ 



Bit 2 ON 



GETLOW NTYZ 



Reset low not yet typed 
bit. 

Fetch byte and update 
pointer. 

Prepare for unpack 




ENDIT 



Reset write latch and 
Alt/Dsp active- 

Reset flag byte . 
Store flag byte . 
Reset share request 



Diag 5-602 P1 



H 



1,2, and 3 OFF 




04, 06, or 08 



NTYZ 



Not 04, 06, 
or 08 



Value 04 



Value 06 



SPCLST 



Fetch byte from con- 
sole message area of 
auxiliary storage- 
Reset space last flag bit 




Yes 



Turn on low not yet 
typed bit. 

Prepare for unpack 



NCOM 



NTYZ 



NTYZ 



Value 08 



NTYZ 



SPACE 



CARRTN 



Set carriage-return code 
into register. 

Turn on carriage-return 
bit 



Put space character into 
register. 

Set space last bit 



ERRCD 



Put character to be typed 
into register. 

Add 1 to byte pointer 



UNPACK 



Test character. 

If to 9, add zone F; 
if A to F add 7 for digit 
and B for zone 



NTYZ 



TYPEIT 



Put byte into TE» 
Update flag pointer , 
Store flag . 
Reset share request 



• Diagram 5-602. Error Message Procedure (Part 2 of 2) 
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2025 FEMDM (1/69) 5-602 



Form Y24-3529-0 
FES Y24-0086 

▼ 2 T 3 ▼ 

SYSTEM/360 MODEL 20 ERROR SUMMARY 

The following errors are recognized by the System/360 Model 20 system and cause 
a program stop in that system. In the System/360 Model 20 Mode feature, the 
microprogram analyzes the problem program and data for the same type of errors. 



If an error is found, an error message is typed on the printer/keyboard and the micro- 
program waits in the soft stop loop for operator handling. The error message includes 
the error codes shown here to identify the type of error. See MDM 5-602 for additional 
information. 



Programming Error Stop Conditions 

01 Error Code - Invalid Operating Code 

04 Error Code — Addressing Error 

05 Error Code — Addressing Error 



06 Error Code — Specification Error 



07 Error Code — Data Error 



Error Code — Binary Overflow Check 



0B Error Code — Decimal Divide Check 

1 1 ■ Process Error Stop Condition 

(No Error Code) — Parity Error 

III. I/O Error Conditions (CPU) 

01 Error Code — Invalid Operation Code 

04 Error Code — Addressing Error 

05 Error Code — Addressing Error 



1. An instruction address or an operand address refers to the protected first 144 bytes of main storage. 

1. An instruction address or an operand address is outside of available storage. 

2. The R1 or R2 fields of an RR or an RX format binary instruction contain binary values through 7, the R1 field 
in a branch and store instruction contains binary values through 7, or the R2 field of an RR format branch 
instruction contains binary values 1 through 7. 

3. An instruction byte is located at the last available storage position. 

1. An instruction address is not located on a half-word boundary of main storage. 

2. A binary operand is not located on a specified boundary of main storage. 

3. For decimal add, decimal subtract, zero and add, and decimal compare instructions, the length code L2 is greater 
than the length code L1. 

4. For decimal multiply and decimal divide instructions, the length code L2 is greater than 7 or greater than or equal to 
the length code L1. 

5. Bits 12 through 15 of an RX format instruction are not all zero. 

6. A 2560 write card instruction is encountered in the program and there is no card in the punch or print station, or 
no print head has been selected. 

7. The field length specified in an input/output instruction is zero or is greater than the maximum allowable number 
for the I/O device addressed. 

1. A sign or digit code of an operand in the decimal instructions zero and add, add, subtract, compare, multiply, or 
divide is incorrect or the operand fields in these operations overlap incorrectly. 

2. The multiplicand field (first operand) in a decimal multiply instruction has insufficient high-order zeros. 

3. An invalid digit code is contained within the second operand field of an edit operation. 



1. The resultant quotient in a divide decimal instruction exceeds the specified data field instruction (including 
division by zero) or the dividend has no leading zero. 



Each system handles parity as an internal processing error. No error message or error code is assigned. 



NOTE: An input/output instruction containing an I/O device address that specifies a device not attached to the 
system is treated as a no-operation. 

1. An instruction address or the address of an input/output data field refers to the protected first 144 bytes of main 
storage. 

1. An instruction address, the address of an input/output data field, or a branch address is outside available storage. 

2. An instruction part is located in the last two main-storage positions. 



06 Error Code - Specification Error 



IV. I/O Error Conditions (I/O) 



1. An instruction address is not located on a half-word boundary of main storage. 

2. A 2560 write card instruction is encountered in the program, and there is no card in the punch or print station, or 
no print head has been selected. 

3. The field length specified in an input/output instruction is zero or is greater than the maximum allowable number for 
the I/O device addressed. 

Error conditions that may occur in I/O devices are included in the IBM Systems Reference Library publication 
for the respective device. 



H 



• Diagram 5-604. Summary of System/360 Model 20 Error Codes 



5-604 (1/69) 



Form Y24-35 29-0 
FES Y24-0086 



Start 



NICY 



▼ 5 

I/O COMMON FUNCTION. 



This procedure is used by all I/O instructions to: 



START 



Fetch the offset constant. 

Check the interrupt and 
execute status 



NICY 



ISTART 3 



Read the first instruc- 
tion halfword 



NICY 



1. Compute the B1D1 field. 

2. Check for addressing errors. 

3. Add the offset constant when needed. 

4. Check that a legitimate System/360 Model 20 system configuration has been specified in the CSL initializer card (XIO instructions only). 

5. Compute the B2D2 field (XIO instructions only). 

6. Check that the data length (XIO) or control specifications (CIO) is not zero. 

7. Store the computed fields. 

8. Store the PSW. 

9. Decode the device address, check that the device has been specified in the emulated system, and then branch to the I/O procedure for that 
device. When the program decodes a device address that has not been specified, the instruction is treated as a no-operation. 



ADDEXD 



Decode the first 
character of the 
operation code 




NICY^^ \ADDEXD 

Branch on character" 
OPHI N 



OPHI D 



NICY 



OTHER 
See the 
microlisting 



OPHID 



Decode the second 
character of the 
operation code 



NICY 



OPHID 




OTHER 
See the 
microlisting 



H 



OPDX0 



NICY 



OPDX0 



Branch to NICY X 



NICY 



X 



Read second instruction 
halfword . 

Zero the low byte of 
the offset constant. 

Compute the B1D1 
address (data address). 

Check the computed 

address for: 

1 . not zero 

2. not less than 144. 

Add the offset constant. 
Check for system 
range. 

Store combined address 
in auxiliary storage- 
Store I recall 



PICE 



XIOCIO 



BAL 



NSRS 



CHKCNF 



Check that a legitimate 
System/360 Model 20 
configuration has been 
specified in the CSL 

RTN 



PICE 



XIOCIO(+1) 



Read third instruction 
halfword. 

Compute B2D2 field 
(data length). 

Store B2D2 in test 

register. 

Fetch data to check 

invalid data address 

(B1D1) 
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OPHI 9 


NICY 


OPHI 9 


Branch to NICY OPHI9X 


NICY 


OPHI9X 


Read second instruction 
halfword. 

Compute the B1D1 
field 


NICY 


OP9XA 


Decode the second 
operation code 
character 


NICY ^ 


k OP9X A 



Branch on Character 
OP9XN 



OTHER 
See the 
microlisting 



OP9X A 



t> 



Diag 5-610 P2 



OP9XB 
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• Diagram 5-610. I/O Common Routine (Part 1 of 2) 



5-610 (1/69) 



Form Y24-3529-0 
FES Y24-0086 



NICY 



Diag 5-610 P1 



<3) 




OP9XA 



Branch to NICY OP9A. 



NICY 



OP9A 



BAL 



CIO 




YES 



PICE 



CIO (+1) 



Move CIO B1D1 (speci- 
fication detail) into test 
register 



LCNTNZ 



Check test register for 
not zero 



PICE 



ENTIOB 



BAL 



NCOM 



SAVE 1 



Store PSW in auxiliary 
storage. 

RTN 



PICE 



ENTIOB(+1) 



Store B1D1, B2D2 in 
auxiliary storage. 

Decode the Device 
Address, check that the 
I/O device is available to 
the system, branch to 
the I/O procedure for 
that device 



NSIN 



CPU9XA 



Add offset constant to 
B1D1 field (branch 
to address). 

Check for overstorage 
error. 

RTN 



NICY 




OP9A(+1) 



Test corrected address 
within system storage 
boundary 



NICY 



OP9B 



Store B1D1 (specifi- 
cation detail). 

Store I Recall 



Yes 



NICY 



OPIS9B 



Branch to PICE CIO 




Branch to PICE ENTIOB 



Device 


I/O 


Address 


Procedure 





No Op 


1 (2501) 


QXIO RD2540 


2 (2520) 


QAAD RP2520 


(2560) 


PCIO MF2560 


3(1442) 


QPXI SRTXIO 


4(2203) 


PRTB START 


(1403) 


PRTB START 


5 


No Op 


6 


No Op 


7 (IOC) 


RTAA IOCHNL 


8(2311) 


RFILFILE20 


9 


No Op 


A 


No Op 


B 


No Op 


C 


No Op 


D 


No Op 


E (2152) 


NTOP START 


F 


No Op 



MDM Diagram 



5-612 Read a Card (XIO) 
5-618 Test Reader Busy (TIOB) 



5-614 Punch a Card (XIO) 
5-616 Print a Line (XIO) 
5-620 Delayed Skip to 1 (CIO) 



5-640 Channel Operation 

5-631 Write Count and Data (Write Format) 

5-632 Read Data Operation 



H 



Diagram 5-610. I/O Common Routine (Part 2 of 2) 



2025 FEMDM (1/69) 5-610 



Form Y24-35 29-0 
FES Y24-0086 



Instruction: 



READ A CARD 



DO 1 2B1D1 B2D2 



DO: XIO instruction (data transfer). 

1: Device address (2501). 

2: Function specification (read a card). 

B1D1: Data address. 

B2D2:Data length. 

Conditions: 

1 . No other I/O device is working. 

2. No errors on read-in. 

3. Not the last card. 



Objectives: 

1. To emulate the 2501 serial read operation on the 2540: 

A. Read a card (read and feed with an automatic selection of 
stacker R1 on the 2540). 

B. Transfer to the program storage the number of bytes (card columns) specified 
by the B2D2 field. 

C. Start with the address specified by the B1 D1 field. 

2. To recognize the 2501 error conditions. 



Start 



From I/O common 
routine MDM 5-610 



QXIO 



RD2540 



Test for XIO 



QXIO 



EXCXIO 



Test for 2501 Read 



QXIO 



FSOK 



Check computed data 

length . 

80 or less for EBCDIC. 

1 60 or less for column 

binary 



QXIO 



LENGOK 



See whether 2520/2560 

is operating. 

Set mode register to 56 

2020 mode 

2540 externals 

Zone 6 (2540). 
Check reader and punch 
indicator for zero. 
Set read command Intlk 
(RP=20). 

Check 2540 availability. 
Check reader ready. 
Allow read check(R=04). 
Set mode to 50 

2020 mode 

2540 externals 

Zone (CPU). 
Check reader ready. 
Check last card status 




QXIO 




NOLSCD 



Check reader check status. 

Sat mode to 50. 

Turn on the 2501 bit in 

the time-sharing byte. 

Set the PSW condition 

code to 00 . 

Set up to address the 

auxiliary storage RO area 

(5 x 60) 



QTRN 



START 



Transfer (either in column 
binary or EBCDIC) the 
number of bytes 
specified by the data 
length from the auxiliary 
storage RO area to main 
storage, starting at the 
address specif ied in the 
data address 



QTRN 



See MDM 5-105 for de- 
tails of read column 
image to storage 



SETIND 



Check for a PFR oper- 
ation 



QTRN 



Routine is shared with a 
2520 read operation (2540 
punch with PFR) 



NOPFR 



BAL 



NCOM 



RSTR1 



Fetch PSW from auxiliary 

storage, 

RTN 



QTRN 



NOPFR(+1) 



Check UCW for last card 
bit 




QTRN 




NOLSCD 



Set mode to 50 

2020 mode 

2540 externals 

ZoneO (CPU). 
Allow reader check R=04. 
Reset the error bit. 
Check reader check status, 
Update UCW status byte 



QXFR 



TRANSF 



Move row image buffer to 
RO area 



QXFR 



See MDM 5-104 for 
detailed row image to 
column image opera- 
tion 



FINISH 



Check whether a PFR 

operation. 

Set mode to 56, 

Check whether run-in 

operation 



QXFR 



Routine is shared with a 
2520 read operation (2540 
punch with PFR) 



NORNIN 



Initiate a 2540 card 

feed and stacker select 

(R=40). 

Set mode to 40. 

Check if IPL 



QXFR 



Normal 2540 card feed 
and read operation. See 
MDM 5-106 



IPLOFF 



Set mode to 40 



QXFR 



RSTR 



BAL 



NCOM 



RSTR1 



Fetch PSW from auxil- 
iary storage- 
RTN 



QXFR 



RSTR(+11 



Reset register TO to 

zero. 

Set the PSW condition 

code for 2501 available 



NCOM 



CKTSSW 



Check interrupt pend- 
ing and execute status. 
Check the time-sharing 
switch. If the switch is 
off, loop here until the 
time-sharing byte is 
zero 



NCOM 



I/O working bits are turned 
off in the time sharing byte 
as each operation is ended. 



SWISON 



Zero register TO. 
Fetch offset constant 



NICY 



ISTART 3 



Start a new instruction 
cycle 



Diagram 5-612. 2501/2540 Read a Card (XIO] 
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Form Y24-35 29-0 
FES Y24-0086 



PUNCH A CARD 



Instruction: 

DO : 

3 

6 

B1D1: 

B2D2: 



DO 3 6 B1D1 B2D2 

XIO instruction (data transfer) 

Device address (1442) 

Function specification (punch and feed) 

Data address 

Data length 



Conditions: 

1. NotlPL. 

2. No other I/O device is operating. 

3. Not column binary. 

4. No I/O errors. 

Objectives: 

1. Emulate a 1442 serial punch and feed operation on the 2540. 

2. Stacker select P2 for non-error cards, and P1 for error cards. 



H 



Start 



Do the I/O common 
routine 

See MDM 5-610 



QPXI 



SRTXIO 



Check I PL 



QPXI 



NOTIPL 



Check XIO operation 



QPXI 



XQ1442 



Fetch time share byte . 

Check whether 1442 is 
operating. 

Set mode to 50. 

Set command interlock 

RP=08- 

Check punch unit ready. 

Check punch unit available. 

Check for punch check 
error. 

Set mode to 40. 

Fetch time-share byte. 

Check whether 2560 is 
operating. 

Check whether column 
binary operation. 

Check whether count is 
over 80. 



QPXI 



LESS80 



Set 1442 working bit 
in the time sharing byte. 

Store count and address in 
UCW. 

Set condition code to 



QPXI 



XFER 



Transfer the previous 
punch image in auxiliary 
1 to the punch check 
buffer area in auxiliary 4. 

Turn on all bits in the 
punch image buffer. 

Reset punch logout 
(4086-408F). 

Set WLR 



QPXF 



PXFR 



Move main storage data 
to row image buffer 





QPXF ' 


END 


Check whether 1442 


QPXF 


ED1442 


Clear UCW . 

Start punch feed and 
stacker select 2 P=60. 

Set mode to 40 


NCOM 


RSTR1 


Fetch PSW 


NCOM 


CKTSSW 


Check interrupt pending 
and execute status , 

Check the time-sharing 
switch. If the switch is 
off, loop here until the 
time-sharing byte is zero 


NCOM 


SWISON 


Zero register TO. 
Fetch offset constant 


NICY 


ISTART 3 


Start a new instruction 
cycle 



Routine is shared with 
a 2520 punch operation 



QPTR handles the 2540 
punch trap request 
similar to a normal 2540 
punch operation 



I/O working bits are 
turned off in the time- 
sharing byte as each 
operation is ended 



# Diagram 5-614. 1442/2540 Punch a Card (XIO) 



2025 FEMDM (1/69) 5-614 



Form Y24-3529-0 
FES Y 24-0086 



Instruction: 

DO : 

4 



B1D1: 

B2D2: 



Conditions: 



T 4 

PRINT A LINE 



DO 4 B1D1 B2D2 

XI instruction (data transfer) • 
Device address (either 1403 or 2203) . 
Function specification (print and space) 
Data address ■ 
Data length • 



1. No other I/O device is operating. 

2. No I/O errors have occurred. 

3. Single space. 

4. No carriage operation (skipping). 



H 



Start 



From the I/O common 
routine. See MDM 5-610 



PRTB 



START 



Fetch 1403 flag bytes 
from 1403 CTRL. 
Check whether TIOB 
operation 



PRTB 



NOTIOB 



Check printer busy. 
Set mode to 58. 

2020 mode. 

1403 externals. 

ZoneO (CPU). 
Check printer ready. 
Reset PRA to 50 



PRXI 



XIOST 



Check whether 
multiple character 
set 



PRXI 



NOMCS 



Check whether a forms 
operation after print is 
needed 



PRXI 



NOAFTR 



Check if space suppress. 
Go to data transfer 



PRXI 



DTAXFR 



Store PSW. 

Put carriage data in 

PRC. 

Reset PRA to DO 

(sense, busy, and 

printer request). 

Reset error indicators. 

Set print buffer address 

and controls. 

Check data length for 

not exceeding allowable 

length and for not zero. 

Move data to print 

buffer 



PRXI 



XFREND 



Fetch PSW. 

Set print busy. 

Set PRA to 90 

(print gate and print 

busy). 

Fetch time-share byte. 

Set S4. 

BAL 




PRCI 




SPCADJ 



RTN if skip Op. 
Save command byte. 
RTN if not over 3 space 
Op 



PRXI 



(BAL+1) 



Set 1403/2203 printer 
interrupt pending bit. 

SetS7 



PRCI 



SETCC0 



Store 1403 control 

bytes. 

Set mode 40. 

Set condition code to 

zero (00). 



NCOM 



CKTSSW 



Check interrupt pending 
and execute status. 

Check the time-sharing 
switch. If the switch is 
off, loop here until the 
time-sharing byte is 
zero. 



NCOM 



I/O working bits are 
turned off in the 
time-sharing byte 
as each operation 
is ended 



SWISON 



Zero register TO . 
Fetch offset constant. 



NICY 



ISTART3 



Start a new instruction 
cycle. 



Diagram 5-616. 1403/1403 Print a Line (XIO) 



5-616 (1/69) 



Form Y24-3529-0 
FES Y24-0086 



▼ 4 

TEST I/O AND BRANCH 



Instruction: (020E) 9A 1 020E 



(020E) 

9A 

1 



020E 



Instruction address. 

Operation code (TIOB). 

Device address (2501). 

Function specification (test reader busy). 

Branch to address. 



Objectives: 

1. Decode Op code (9A) as a TIOB instruction 

2. Fetch busy bits from auxiliary storage. 

3. If 2501 busy bit is ON: 

a. Move branch address to I -register. 

b. Test branch to address for non-protected area. 

c. Test-time sharing switch. 

d. Branch to NICY ISTART 3. 

4. If 2501 busy bit is OFF: 

a. Test time-sharing switch. 

b. Branch to NICY ISTART 3. 

(l-reg contains the address of the next sequential instruction) 



On 



Start 



From I/O common 
routine See MDM 
5-610 



QXIO 



RD2540 



Test Op code for TIOB 



QTIO 



START 



Fetch 2540/2501 
UCW flags. 

Decode function 
specification bits. 
Fetch busy bits 




Yes 



QTIO 



QTIO 



CPUMD 



Move branch-to-address 
to the I -register. 

Test address for 
protected area 
violation 



BACK 



Set mode to 40 . 

Branch to NCOM 
CKTSSW 



NCOM 



CKTSSW 



Test interrupt and 
execute status. 

Fetch time-share switch 
and I/O working bytes 




Put I/O working byte 
on bus 




H 



Zero out register TO . 

Fetch offset constant 
for CPU. 
Branch to NICY 
ISTART 3 



• Diagram 5-618. 2501/2540 Test Reader Busy (TIOB) 



2025 FEMDM (1/69) 5-618 



Form Y 24-3 5 29-0 
FES Y24-0086 



CONTROL I/O 



Instruction: 



9B 4 7 0001 



9B 
4 
7 
0001 



Operation code (CIO). 

Device address (printer 2203 or 1403). 

Function specification (delayed skip), 

Detailed functional specification (carriage tape channel 1) 



Objectives: 

1. Read 1403 flag byte from 1403 UCW. 

2. Test for printer ready and not busy. 

3. Test for CIO operation. 

4. Zero out condition code. 

5. Test function specified. 

6. Test I/O configuration. 

7. Store condition in 1403 UCW flag byte. 

8. Test time-share switch. 

9. Branch to NICY ISTART 3. 

10. Skip will be stored until after the next print operation. 



Start 



From I/O common 

routine 

See M DM 5-610 



PRTB 



START 



Read 1403 flag byte. 

Test printer not busy 
and ready- 
Test for CIO. 

Set the condition code 

to 00. 

Test channel characters 

for not zero . 

Read 1403 flag byte. 



PRCI 



CIOST 



Fetch I/O configuration 
byte- 

Test for no 2203. 
Test channel characters 
for skip 



PRCI 



SETSKP 



Set forms space after 
and forms after Op 
outstanding bits. 

Reset error 
indicators. 

Store 1403 control byte. 

Set mode to 40 

Set condition code 
to 00 



NCOM 



CKTSSW 



Test interrupt and 
execute status. 
Fetch time-share switch 
and I/O working bytes 




Yes 



Zero out register TO. 

Fetch offset constant 
for CPU. 
Branch to NICY 
ISTART 3 



Diagram 5-620. 1403/1403 Delayed Skip to 1 (CIO) 



5-620 (1/69) 



2 ▼ 

Diag. 5-61 0-P3 



Enter from PICE 



RFIL 



FILE20 



End operation if not XIO. 
Set sector count to zero. 
Test for valid unit address. 
Read in CCW command. 
Store unit address in 
auxiliary 78. 
Test for non-zero com- 
mand 



RFIL 



Loop if still erasing. 

Test for recalibrate in 

process. 

Set chain end reset. 

Zero file bus and control 

tags. 

Set initial reset 



RFIL 



Test for unselected status. 
Decode module and select. 
Test for selected status. 
Deselect file. 
BAL 



NCOM 



CC2ADJ 



Test for time-share I/O 

operating. 

Return 



RFIL 



Reselect file module. 
Test for interrupt pending. 
Test for no file gated 
attention. 

Decode command to set 
operation indicators. 
Read in CCW sector count. 
Test for valid sector count. 
Store sector count in 
auxiliary 9E 



RFSK 



DATADR 



Read in CCW data address 
and test. 

Store data address in 
auxiliary 7A. 
Read in CCW count 
address and test. 
Store count address in 
auxiliary 7C 



RFSK 



Add offset to data address 
and store in auxiliary 9A. 
Add offset to count 
address and store in 
auxiliary 9C. 

Test for count data opera- 
tion. 

Set format operation indi- 
cator. 
BAL 



RFIN 



SENSTA 



Set sense byte to zero. 
Return 



RFSK 



BAL 



RFSK 



IOCHK 



Wait for 2560 and 2540 

traps. 

Block traps and test for 

overrun. 

Return 



RFSK 



Set cold start reset 



RFCC 



CCTEST 



Test cyclic-code operation 



RFSK 



NORDCT 



Test for format indicator. 
BAL 



RFSK 



HEADSL 



Set head select and control 

tag. 

Set command chain flag 

(FFO). 

Return 




RFMT 




CNTDAT 



Test for write count data 

operation. 

BAL 



RFMT 



HAROFD 



Develop HA and R0 field 
information in program 
storage address 0001 . 
Enter flag from first count 
field. 

Enter current cylinder 
from file. 

Enter head from head buf- 
fer. 

Enter R0 cylinder from 
first count field addressed. 
Enter head from first count 
field. 

Enter record zero. 
Enter key length zero. 
Enter data length eight. 
Enter eight bytes of 00 for 
data. 
Return 



RFMT 



BAL 



RFMT 



HACOMD 



Set command chain flag 

(FFO). 

Set write-HA command 

in FOP. 

Set go latch. 

Set CCW count 0005. 

Set data address 0001 . 

Return 



RFMT 



BAL 



RFSR 



TRAPIN 



Loop and wait for file 
trap latch. 

Loop for CC check to set. 
Save disk status and 
terminating conditions. 
Reset data check latch. 
Test for unusual conditions. 
Reset file trap latch. 
Return 



RFMT 



BAL. 



RFMT 



R0COMD 



Set write-RO command 

in FOP. 

Set go latch. 

Set CCW count to sixteen. 

Data address continues. 

Return 



RFMT 



BAL 



RFSR 



TRAPIN 



Loop and wait for file 
trap latch. 

Loop for CC check to set. 
Save disk status and 
terminating conditions. 
Reset data check latch. 
Test for unusual conditions. 
Reset file trap latch. 
Return 



RFMT 



BAL 



RFMT 



CKDCOM 



Set write-CKD command 

in FOP. Set command 

chain and chain data flags 

(FFO). 

Set go latch. 

Set unbiased count address 

in sense. 

Set CCW count to 0008. 

Increment record number 

by one and set in count 

field addressed. 

Return 





TRAPIN 



Loop and wait for file trap 

latch. 

Loop for CC check to set. 

Save disk status and 

terminating conditions. 

Reset data check latch. 

Test for unsual 

conditions. 

Reset file trap latch. 

Return 



RFMT 



Save any count field 

errors. 

BAL 



RFMT 



GETON 



Test for write-CD opera- 
tion. 

Read in data field address. 
Set unbiased data field 
address in sense buffer. 
Set CCW count to 270. 
Test for format indicator. 
Read in current record 
number with count field 
address. 

Decrement record number 
by one and restore in 
program storage 



RFMT 



Set command chain flag 

(FFO). 

Test count field KL for 

zero. 

Test count field DL for 

270 value. 

Store updated count field 

address in auxiliary 9C. 

Return 



RFMT 



BAL 



FRSR 



TRAPIN 



Loop and wait for file 
trap latch. 

Loop for CC check to set. 
Save disk status and 
terminating conditions. 
Reset data check latch. 
Test for unusual conditions. 
Reset file trap latch. 
Return 



RFMT 



BAL 



RFHR 



DATEST 



Combine count errors with 

data errors for test and 

store. 

Test for no data check. 

Read in sector count. 

Decrement count by one. 

Set count-000 indicator, if 

zero. 

Store sector count. 

Return 




Yes 



RFMT 




Store updated data field 
address in auxiliary 9A. 
BAL 



RFMT 



SETCHN 



Set command chain and 

chain data falgs (FFO). 

Set go latch. 

Set unbiased count 

address in sense. 

Set CCW count to 0008. 

Increment record number 

by one and set in count 

field addressed. 

Return 




Form Y24-35 29-0 
FES Y24-0086 



File operation is initiated 
with the XIO instruction 
with a device address of 8. 
The instruction reads in the 
NICY routine in decoded 
in the PICE routine. The 
instruction provides the 
device address and the 
address of the CCW. The 
CCW provides the com- 
mand (operation), the 
sector count, and the data 
address in program storage. 
This diagram assumes a 
Write Count and Data 
command used to format the 
file. TheCIOandTlOB 
instructions with a device 
address of 8 also enter the 
routine but are branched to 
a no-op ending. 



RFSR 




ENTRY 1 



BAL 



RFIN 



ADRFCH 



Set chain end reset. 

Reset file flag and Op 

registers. 

Set unit status zero. 

Return 



RFSR 



Set channel-end and 
device-end status 



RFIN 



CSW2 



Develop CSW address 

in program storage 

(009C). 

Store unit address. 

Store status bytes. 

Store residual sector 

count. 

Store CCW address 



QXIO 



RETUIC 



BAL 



NCOM 



RSTR1 



Read in P-reg from 

back-up. 

Read in l-reg from 

back-up. 

Return 



QXIO 



Set condition code 01 



NCOM 



CKTSSW 



Test Sreg bit 6 and 7 

on. 

Test for time-share 

switch or I/O not 

working 



NICY 



ISTART3 



Read in next instruction 



End Op 



Diagram 5-631 . File, Write Count Data Operation 



2025 FEMDM (1/69) 5-631 



Form Y24-35 29-0 
FES Y24-0086 



H 



Diag. 5-610-P2 



Enter from PICE 



RFIL 



FILE 20' 



End operation if not 
XIO. Set sector count 
to zero. Test for valid 
unit address. Read 
in CCW command. 
Store unit address in 
auxiliary 78. Test for 
non-zero command 



RFIL 



Loop if still erasing. 
Test for recalibrate 
in process. Set 
chain end reset. Zero 
bus and control tags. 
Set initial reset 



RFIL 



Test for unselected 
status. Decode 
module and select. 
Test for selected 
status. Deselect file. 
BAL 



NCOM 



CC2 ADJ 



Test for time-share 
I/O operating. 
Return 



RFIL 



Reselect file module. 
Test for interrupt 
pending. Test for 
file gated attention. 
Decode command to 
set operation 
indicators. Read in 
CCW sector count. 
Test for valid sector 
count. Store sector 
count in auxiliary 9E 



RFSK 



DAT ADR 



Read in CCW data 
address and test. Store 
data address in 
auxiliary 7A. Read 
in CCW count address 
and test. Store count 
address in auxiliary 
7C 



RFSK 



Add offset to data 
address and store in 
auxiliary 9A. Add 
offset to count 
address and store in 
auxiliary 9C. Set 
count flag bits 6 
and 7 in operation 
indicators 



RFSK 




Read in head number 
from first count field 
addressed. Test for 
valid head number. 
Read in record 
number from first 
count field addressed 



RFSK 



Store original head 
and record in auxiliary 
BA. Increment 
record number by one 
and store in auxiliary 
7C. Set incremented 
record number in 
first count field 
addressed. BAL 



RFIN 



SENSTA 



Set sense byte to zero. 
Return 



RFSK 



BAL 



RFSK 



IOCHK 



Wait for 2560 and 
2540 traps. Block 
traps and test for 
overrun. Return 



RFSK 



Set cold start reset 



RFCC 



CCTEST 



Test cyclic-code 
operation 



RFSK 



NORDCT 



Test for alternate flag 
bit. Read in present 
cylinder (file). BAL 



RFSK 



HOH1 



Read in unit address 
and update head buffer. 
Compare present 
cylinder to itself to 
indicate no-motion 
seek. Reset file head 
register. Set cylinder 
in cylinder address 
register. Set head 
select and control 
tag. Set command 
chain flag (FFO). 
Return 



Diag 5-632 P2 




9 



RFSK 



Set first search indicator 



RFSR 



File operation is initiated 
with the XIO instruction 
with a device address of 
8. The instruction reads 
in in the NICY routine 
and is decoded in the PICE 
routine. The instruction 
provides the device address 
and the address of the 
CCW. The CCW provides 
the command (operation), 
the sector count, and the 
data address in program 
storage. This diagram 
assumes a read data 
command. The CIO and 
TIOB instructions with 
a device address of 8 also 
enter the routine but 
are branched to a no- 
Op ending. 



RFMT 




OPREG 



Set command in FOP. 
Set GO latch. Set CCW 
count to 0005. Read 
in count field address. 
Increment address by 
one. Return 



RFSR 



BAL 



RFSR 



TRAPIN 



Loop and wait for file 
trap latch. Loop for 
CC check to set. Save 
disk status and 
terminating conditions. 
Reset data check latch. 
Test for unusual 
conditions. Reset file 
trap latch. Return 



RFSR 




Read in track f iags with 
diag. mode. Test and 
compare flags with first 
count field. BAL 



RFSR 


No 


Set no-record-found 


RFHR 


SENSTR 


BAL 







RFSK 



IOCHK 



Wait for 2560 and 
2540 traps. Block traps 
and test for overrun. 
Return 



RFSR 



V 



Diag 5-632 P2 



Set chain end reset. 
Set initial reset. Set 
cold start reset. Select 
module. Remove first 
search indicator. BAL 



RFSK 



HEADSL 



Set head select and 
control tag. Set 
command chain flag 
(FFO). Return 



RETRY1 



Build search-ID 
command. BAL 




• Diagram 5-632. File, Read Data Operation (Part 1 of 2) 



5-632 (1/69) 



Form Y24-3529-0 
FES Y24-0086 



Diag 5-632 P1 
B 



RFSR 



NEXCMD 



Status modifier present. 
Set status modifier 
indicator. Set transfer 
bit. Decode operation 
and set command code. 
Set command in FOP. 
Set GO latch. BAL 



RFMT 



BIASDA 



Read in data address. 
Remove offset and set 
address in sense buffer. 
Set CCW count to 
270. Return 



RFSR 



BAL 



RFSR 



TRAPIN 



Loop and wait for file 
trap latch. Save disk 
status and terminating 
conditions. Reset data 
check latch. Test for 
unusual conditions. 
Reset file trap latch. 
Return 



RFSR 



Remove transfer bit. 
Test for no status 
modifier. Test for not 
scan or verify. Test for 
no data check. BAL 



RFHR 



DECSEC 



Read in sector count 
and decrement by one. 
Set indicator if count 
is zero. Return 



RFSR 




Yes 




RFSR 



Store current data 
address 



RFHR 



INCHR 



Read in count field 
address and point to 
record. Read in record 
number 




Increment record 
number by one. Set 
new record number in 
first count field 
addressed. Test for not 
end of cylinder. Test 
for not head switch 



Diag 5-632 P1 



RFSR 




BAL 



RFMT 



HARDMT 



Develop read-HA 
command with M/T. 
Set command in FOP. 
Set command chain 
flag (FFO). Set CCW 
count to 0005. Set 
data address 0001 for 
operation. Return 



RFHR 



Set record-1 in first 
count field addressed. 
Read in head number 



RFHR 




Yes 



RFHR 



Increment head number 
by one. Test for not end 
of cylinder. Test for 
head switch. Read in 
unit address and 
head buffer. Update 
head buffer and store. 
Test for no defective 
track flag 



RFHR 



Reset control tags. 
Read in present 
cylinder (file). BAL 



RFSK 



H0H1 



Read in unit address 
and update head buffer. 
Compare present 
cylinder to itself to 
indicate a no-motion 
seek. Reset file head 
register. Set head in 
file head register. Set 
cylinder in cylinder 
address register. Set 
head select and control 
tag. Set command chain 
flag (FFO). Return 



RFHR 



BAL 



RFSR 



TRAPIN 



Loop and wait for file 
trap latch. Loop for CC 
check to set. Save disk 
status and terminating 
conditions. Reset data 
check latch. Test for 
unusual conditions. 
Reset file trap latch. 
Return 



$ 



Diag 5-632 P1 



RFHR 



Head-9 track complete. 
BAL 



RFMT 



BIASDA 



Read in data address. 
Remove offset and set 
address in sense buffer. 
Set CCW count to 270. 
Return 



RFHR 



Set end-of-cylinder. 
BAL 



RFIIM 



SENSTA 



Store sense and status 
information in auxiliary 
78. Return 



RFHR 



BAL 



RFHR 



RESTOR 



Read in count field 
address and point to 
head and record. Read 
in original head and 
record from auxiliary 
BA. Set current head 
and record information 
in sense (auxiliary 7C). 
Set original head and 
record into first count 
field addressed. 
Decrement record 
number by one in 
sense buffer (auxiliary 
7C). Return 



RFHR 



BAL 



RFIN 



ADRFCH 



Set chain end reset. 
Reset file flag and Op 
registers. Set unit status 
zero. Return 



RFHR 



Set unit check status 



RFIN 



Diag 5-632 P1 



CSW2 



Develop CSW address 
in program storage 
(009C). Store unit 
address. Store status 
bytes. Store residual 
sector count. Store 
CCW address 



QXIO 



RETUIC 



BAL 



NCOM 



RSTR1 



Read in P-reg from 
back-up. Read in l-reg 
from back-up. Return 



QXIO 



Set condition code 01 




^ 




RFSR 



SECTRO 



Sector count reduced 
to zero. BAL 



RFHR 



RESTOR 



Read in count field 
address and point to 
head and record. Read 
in original head and 
record from auxiliary 
BA. Set current head 
and record information 
in sense (auxiliary 7C). 
Set original head and 
record into first count 
field addressed. 
Decrement record number 
by one in sense buffer 
(auxiliary 7C). Return 



RFSR 



BAL 



RFIN 



ADRFCH 



Set chain end reset. 
Reset file flag and Op 
registers. Set unit 
status zero. Return 



RSFR 



Set channel-end and 
device-end status 



NCOM 




CKTSSW 



Test S-reg bits 6 and 7 
(on). Test for 
time-share switch or 
I/O not working 



NICY 



ISTART 3 



Read in next instruction 



End Op 



• Diagram 5-632. File, Read Data Operation (Part 2 of 2) 



2025 FEMDM (1/69) 5-632 



Form Y24-35 29-0 
FES Y24-0086 



Diag. 5-610-P3 



Enter from PICE 



RTAA 



IOCHNL 



Set first command and 
not previous Tl C flags. 
End operation if net 
XIO instruction. Test 
device address for 
non-zero. Remove 
control unit address 
and replace with 
address in auxiliary 86. 
Store original device 
address in auxiliary BE 
for the CSW. Store the 
CCW address in auxiliary 
BC. BAL 



NCOM 



Channel operation is initiated with the 
X10 instruction with a device address 
of 7. The instruction reads in in the 
NICY routine and is decoded in the 
PICE routine. The instruction provides 
the device address and the address of 
the first CCW. The CCW provides the 
command (operation), the data 
address in program storage, and the 
byte count. Additional CCW's may be 
chained. The CIO and TIOB instructions 
with a device address of 7 also enter 
the routine but are branched to a no- 
Op ending 



CC2 ADJ 



Test for no time-share 
I/O operating. Return 



RTAA 



Test for no 2560 
operation 



RTAA 





FCHCCW 



Read in CCW complete. 
Remove the high-order 
four bits of count. 
Store next CCW address 
in auxiliary BC. Reset 
all flags except the 
chain bit 



RTCD 



STDECD 



Decode command and 
set operating flags 



RTCD 




Yes 



RTCD 



CNTCHK 




Test for non-zero count. 
Reset first command and 
previous TIC indicators. 
Test for valid data 
address. Add offset to 
data address. Read device 
address from auxiliary 



RTIS 



INTSEL 



RTCD 



Yes 



Set previous TIC flag. 
Add offset to data 
address for next CCW 
address 




Program check end 



Block traps. Set device 
address on bus-out. 
Raise address-out and 
select-out. Loop and wait 
for control unit response 




RTIS 




RTIS 



Test for select-in up. 
Allow traps. Reset tags. 
Set condition code 1 1 



Drop address-out. Loop 
and wait for address-in. 
Read in bus-in address. 
Compare channel address 
with polled address for 
match. Set command on 
bus-out. Raise command- 
out line. Loop and wait 
for status-in. Read in 
bus-in status. Set burst 
mode. Reset status trap 
taken flag. Raise 
service-out and select- 
out. Allow traps 



RTIS 



NICY 



Start 



Test interrupt and time- 
share 



End Op 



WAIT 5 



Loop and wait for status 
trap taken flag (sets in 
status trap). Data loop 
traps in and returns 



RTIS 



Test for no program 
check. Block channel 
traps 



RTEC 



ENDCHK 



Test for channel-end and 
device-end 



RTEC 




Yes 



RTEC 



RTEC 



ST R CSW 



Reset tags and burst 
mode. Reset command 



RTSC 



Test for not control 
operation. Test for correct 
length. Read in next CCW 
address. Reset tags and 
burst mode. 



SETADR 



Read in device address 
for CSW. Read in device 
status for CSW. Test 
correct record length. 
Read in channel status 
for CSW. Read in next 
CCW address from 
auxiliary. Decrement 
address by six for current 
CCW address. Develop 
CSW address. Store CSW 
information. Set condition 
code 01 



NICY 




START 



Test interrupt 
and time share. 



End Op 



Diagram 5-640. Channel Operation (Part 1 of 2) 



5-640 (1/69) 



Form Y 24-3 5 29-0 
FES Y24-0086 



▼ 



A 



Data loop trap 



RTDA 



ADDR=0170 



Decode operation 
indicators for direction 
of data movement 



RTDA 



<^ Read Op ^v 

J Yes 

RTDA 


No 






1 


=tTDA 






Test for count non-zero. 
Read in data byte to 
set GB/OUT 


Test for count non-zero. 
Store GB/ IN at data 
address 


















RTDA 


DECCN1 






Decrement CCW count 
by one 




RTDA ^ 







D 




Yes 



RTDA 



Set count zero flag 



Status trap 



RTST 



ADDR=0180 



Test for status-in line. 
Read in status from bus- 
in. Set status trap taken 
flag. Test for device- 
end status. Raise service- 
out without select-out. 
Loop and wait for Op-in 
to drop 



Return from trap 



• Diagram 5-640. Channel Operation (Part 2 of 2) 



2025 FEMDM (1/69) 5-640 



Form Y 24-3 5 29-0 
FES Y24-0503 



Instruction: DO 22 B1D1 B2D2 

DO: XtO instruction (data transfer) 

2: Device address (2560) 

2: Function specification (read a primary card) 

B1D1: Data Address 

B2D2: Data Length Count. 

Conditions: 

1. No other I/O device is working. 

2. No errors, and primary feed is ready. 

3. Not last card. 



Objectives: 
1. 
2. 
3. 



Read a card from the primary feed of the 2560. 
Transfer the number of bytes specified by the B2D2 field. 
Transfer these bytes into storage, starting at the address 
specified by the B1D1 field. 



MDM 5-610 



From common I/O routine 



PCIO 



MF2560 



Set mode K=70, 20 mode, 
2540 externals, CPU zone 0, 
branch to 2560 XIO 



PMRD 



XO2560 



Check time share byte and 
loop on cycle run if time 
share is off. Using MFS 
externals, test if 2560 is 
busy; if busy, set CC=1 
(working). Branch to 
I -phase 



PMRD 



NOTPCO 



Set MMSK K=81 to pre- 
vent traps while checking 
read or punch channel-end 
pending. 
Reset MMSK K=81 



PMRD 



I Bal to check length count. 
Store data address, length 
count and DA/FS in UCW 



PMRD 



Check FS and select pri- 
mary. Check 2560 ready 
and not hopper check. 
Branch to special E-phase 



PMRD 



RDOPER 



Check card in preread and 
reset read interrupt bit. 
Set read execute (initiate 
card motion) 



PMSR 



Trap Routine 

PMTR 



SRDTRP 



Using MFR1 and MFR2 
externals, transfer the read 
data to work registers 



PMTR 



The 2560 read trap request 
forces address PMTR 01 40. 



Develop translate table 
address and fetch EBCDIC 
code. Fetch data address 
from UCW and store the 
EBCDIC character in pro- 
gram storage. Increase the 
data address by 1 and 
store in the UCW. Decre- 
ment the length count by 
1 and store in the UCW 




Yes 



PMTR 



Reset read request 



PMTR 



Reset read execute and 
set the read channel-end 
bit 



Return to the point of 
interruption 



CCAVAIL 



Set condition code = 
(available), and set mode 
K=40 (20 mode, CPU ex- 
ternals, and CPU zone 0) 



NICY 



ISTART3 



Return to l-phase. The 
program continues until 
a read emitter pulse init- 
iates a 2560 read trap 
request 



H 



• Diagram 5-651. 2560 Read Operation 



909Fi FFMnM f3/fiCh R.RR1 



Form Y 24-3 5 29-0 
FES Y24-0503 



Instruction: DO 27 B1D1 B2D2 



DO 

2 

7 

B1D1 

B2D2 



XIO instruction (data transfer) 

Device address (2560) 

Function specification (punch and feed a secondary card) 

Data Address 

Data Length Count 



Conditions: 

1. No other I/O device is working. 

2. No errors, and secondary feed is ready. 

3. No previous instructions. 

4. Not last card. 



Objectives: 

1. 
2. 
3. 



Punch a card from the 2560 secondary feed. 
Transfer the number of bytes specified by the B2D2 field. 
Transfer these bytes from storage to the punch, 
starting at the address specified by the B1D1 field. 



MDM 5-610 



From common I/O routine 




PCIO 


MF256 





Set mode K=70, 20 mode, 
2540 externals, CPU zone 
0, branch to 2560 XIO 




PMRD 


X0256C 


) 


Check time share byte, 
loop on cycle run if time 
share is off. Using MFS 
externals, test if 2560 is 
busy; if busy, set CC=01 
(working). Branch to 
l-phase 




PMRD 


NOTPC 


O 


Set MMSK K=81 to pre- 
vent traps while checking 
read/punch channel-end 
pending. 
Reset MMSK K=81 




PMRD 


CHKCP 


vlT 


Check length count valid. 
Store data address, length 
count, DA/FS, and CE 
length count in UCW 




PMRD 


SECPS 




Check FS and select sec- 
ondary. Check 2560 ready 
and not hopper check. 
Branch to E-phase for 
punch 




PMPC 


PCHOP 


E 


Set feed cycle flip latch. 
(Move card to prepunch.) 




PMTR 


MONST 


E 


Fetch data address from 
UCW, build lookup table 
address, fetch punch code 
from lookup table, data 
address +1, store updated 
address and punch code 
in UCW 


•" 


PMPC 


RTNPT 


R 


Reset 2560 punch 
interrupt bit, set punch 
execute flip latch, set 
2560 punch work bit 


-- 


PMSR 


CCAW 


\\ 


Set condition code = 00 
(available). Set mode 
K=40, (20 mode, CPU 
externals, CPU zone 0) 




NICY 


ISTAR 


T3 


Return to l-phase (pro- 
gram continues until 2560 
punch trap request) (puncl 
CB 1) 


i 



Trap Routine 



PMTR 



The 2560 punch trap request 
forces address PMTR 01 40. 



SPCTRP 



Set punch trap indicator. 
Fetch punch old and 
punch new from UCW. 
Perform ECHO check. 
Length count —1 




Yes 



PMTR 



Set punch time. Transfer 
punch new to data buffer. 
(Punch new now becomes 
punch old.) Fetch data 
address from UCW, build 
lookup table address, fetch 
new punch code from look- 
up table, data address +1 , 
store updated address and 
punch old, punch new. 



PMTR 




Reset punch execute. Set 
punch channel-end 



Reset punch trap indicator 
and return to point of 
interruption 



The trap routine is entered 
here to build the first 
punch character 



Punch execute latch gives 
punch pusher select to 
register card in punch 
station 



• Diagram 5-653. 2560 Punch Operation Chart 



5-653 (3/69) 



Instruction: DO 20 B1D1 B2D2 



Form Y24-35 29-0 
FES Y24-0503 



DO 

2 



B1D1 

B2D2 



XIO instruction (data transfer) 

Device Address (2560) 

Function Specification (write a card) 

Data Address 

Data Length Count 



Conditions: 
1. 
2. 



No other I/O device is working. 

No errors, and this instruction follows a punch 

and stop operation in the program, (card is 

sitting in punch station). 

A CIO instruction preceded the write a card 

XIO (to select a head). 

Not last card. 



Objectives: 
1. 
2. 

3. 



Write a card from the 2560 card print station. 
Transfer and print the number of characters 
specified by the B2D2 field. 
Transfer these characters to the print magnet 
unit, starting at the address specified by 
the B1D1 field. 



MDM 5-610 



From common I/O routine 



PCIO 



MF2560 



Set mode K=70, 20 mode, 
2540 externals, CPU zone 
0, branch to 2560 XIO 



PMRD 



PMTR 



XO2560 



Check time share byte, 
loop on cycle run if time 
share bit is off . Using MFS 
externals, test if 2560 is 
busy; if busy, set CC=01 
(working) and branch to 
l-phase. Check FS for 
card print Op, and branch 
to card print special 
E-phase 



PMPT 




CIAF 



The trap routine is entered 
here to prepare the first 
character for print. Store re- 
call address, and data add- 
ress to print UCW. Fetch 
EBCDIC from main storage, 
build translate table add- 
ress and store in UCW. 
Head count +1 , and store 
updated head count in UCW 



PMPT 



CDPRNT 



Set MMSK K=81, to pre- 
vent traps while checking 
card print channel-end 
pending. Reset MMSK 
K=81 



GARBO 



Set card print execute, set 
2560 card print work bit, 
reset 2560 card print inter- 
rupt bit 



PMSR 



PMPT 



CHENO 



CCAVAI 



Set condition code = 00 
(available). Set mode K=40 
(20 mode, CPU externals, 
CPU zone 0) 



Check length count valid 
(not higher than 64), store 
length count in UCW, put 
data address in work reg- 
ister, and fetch initial 
head select pattern 



NICY 



ISTART3 



Return to l-phase (program 
continues until 2560 card 
print trap request) (print 
CB-1) 




Program error 



PMPT 



Yes 



PEJF 



Set punch eject flip latch 
(move and register card at 
print station) 



PMPT 




No 



PPIND 



Set previous print indica- 
tor and store (for next op- 
eration) 




Trap Routine 



PMTR 



PRTTRP 



The 2560 card print request 
forces address PMTR 0140. 



Fetch head count, current 
head select pattern, and 
translate table address to 
work register. Using MFPR 
externals, set print pattern 
to print latches, select 
head and print 




Yes 



HDCT6 



PMTR 



Shift head select pattern 
once 





Yes 



PMTR 



PMTR 



Increase data address by 64 



PMTR 



Store length count in UCW. 
Recall address +1, store re- 
call address and data add- 
ress in UCW. Set head 
count = 



CHARL 



Reset card print execute 
latch. Set card print 
channel-end bit. Set head 
count = 1 , store current 
head count, and head sel- 
ect pattern 



JIMJE 



Fetch EBCDIC to work 
register 



PMTR 



Generate translate table 
address and store in UCW. 
Head count +1 and store 
in UCW 



PMTR 




Return to point of 
interruption 



Diagram 5-655. 2560 Print Operation Chart 



2025 FEMDM (3/69) 5-655 



Form Y 24-35 29-0 
FES Y24-0503 



Yes/Yes 




Set primary punch eject 




IMo 



Yes 



Set STS lock bit and 
previous print indicator 



Set pervious print 
indicator 



Stacker 3 loop: move 
punch STS register to 
auxiliary STS register; 
move to" punch STS 
register 



»i * 



PMPT, print 
Special E-Phase 



Diagram 5-657. 2560 Read, and Print Stacker Select Operations, In Special E-Phase 



5-657 (3/69) 



Form Y 24-35 29-0 
FES Y 24-05 03 



PMPC, punch 
Special E -Phase 




Yes 



Yes 



Stacker 1 loop: 

1 or 13 to primary or 
secondary STS register 
if content = 



Restore old path selection^ 
Set condition code 1 
(working). 
^Return to I -cycles. 



Yes 





Yes 



Yes 



Set STS lock bit 



Set previous punch 
bit and STS lock bit 



Stacker 3 loop: punch 
STS register to auxiliary 
STS register; to punch 
STS register 



Stacker 2 loop: primary/ 
secondary STS register to 
punch STS register; 1 or 
13 to primary/secondary 
STS register 



Yes 



Reset previous punch bit 
and STS lock bit 




No 




Yes 



Reset secondary 
STS register 



Reset primary 
STS register 



> i < 



Set previous punch bit 



PMPC, punch 
Special E-Phase 



Diagram 5-659. 2560 Punch Stacker Select Operation, in Special E-Phase 



2025 FEMDM (3/69) 5-659 



Form Y 24-35 29-0 
FES Y24-0503 



Read out primary/second- 
ary, punch/auxiliary, and 
magnet overflow STS reg- 
isters 




Yes 



Use punch STS register 
for stacker select, set punch 
punch STS register equal 
toO 



Set stacker select latches 



Move magnet to overflow 
STS register and auxiliary 
to magnet STS register 



Yes 



Reset STS lock bit, move 
punch to auxiliary 




No 




Move to auxiliary 
STS register 



Yes 



Set punch equal to 




Sec 



Move primary to punch 
STS register, set primary 
STS equal to 




Yes 



Move 1 to primary STS 
register 



Move secondary to punch 
STS register, set secondary 
STS equal to 




Move 1 3 to secondary STS 
register 



Store primary/secondary, 
punch/auxiliary, and mag- 
net overflow STS registers 



Return to point of 
interruption 



Diagram 5-661. 2560 STS Trap Routine Chart 



5-661 (3/69) 



Form Y 24-3 5 29-0 
FES Y 24-05 03 



Fetch trap count and 
STS register 



Trap 



Fetch punch and auxiliary 
STS registers 



Set STS register to 1 if 
primary path; set to 5 
if secondary path 



Fetch primary and second- 
ary STS registers 



Set 1 to primary. 
Set 5 to secondary 





Pri Yes 



Sec 



Set rail select to primary 



Note 1 : 

Was rail select changed from secondary 

to primary during the third trap request? 




Set rail select to secondary 



Set trap counter = 0; 
Set primary and second- 
ary STS = 



Set feed cycle FL. 
Reset NPRO FL. Set 
NPRO interlock latch 



Trap counter + 1 . 
Set feed cycle FL. 
Set NPRO interlock latch 



Fetch previous op indicator 



Punch STS to auxiliary 
STS. Set punch = 



Primary 



Primary to punch STS. 
Set primary = 1 



Reset previous op ind- 
icator. Store all STS 
registers 



Return to point of 
interruption 




Yes 



Yes 




Secondary 



Secondary to punch STS. 
Set secondary = 13 



• Diagram 5-663. 2560 NPRO Trap Routine Chart 



2025 FEMDM (3/69) 5-663 



Form Y 24-3 5 29-0 
FES Y 24-05 03 



Instruction: Start I/O (9C) 

Command: Read and feed, Select Stacker 



Conditions: 



1. First command after run-in. 

2. Status bytes and flag byte clear. 

3. Card read on run-in is in the column image buffer. 



Objectives: 
1. 

2. 
3. 
4. 
5. 
6. 
7. 



9. 
10. 



Emulate the 2540 read, feed, and stacker select command 

using the 2560. 

Set up reader UCW. 

Set up for read and feed command. 

Translate the card read on run-in and store in main storage. 

Check validity of each character. 

Set up 2560 for secondary feed and stacker select. 

Start card feed and set read execute. 

Store the card being read (in binary) in the column image buffer. 

This requires 80 read trap requests. 

Set reader check if one occurs. 

Set reader device-end. 



Start 



CICY 



CHECK 



Read out instruction and 
decode (9C) 



DCLA 



IOINST 



Reset S-register bits ex- 
cept 6 and 7. Ensure op- 
erating in privilege mode. 
Set condition code 0. 
Read out CAW. Check 
boundary limits. Identify 
device as the reader. Check 
reader UCW conditions. 
Set active 



DCLB 



RDHW1 



Read out CCW and set up 
required data (command, 
flag-Op, and count). Store 
next CCW address. Set 
up data address. Store 
protect key from CAW 
and set into Q 



EEDR 



NRDR 



Store count and data add- 
ress. Loop if device is 
working 



CCOM 



LSAVE 



Store contents of CPU 
registers U, G, I, and P. 
Reset S6 



EEDR 
EERQ 



RDIND 



Set 2540 mode and CPU 
zone. Read out reader 
indicator and sense bytes 



EEDR 



Set reader command inter- 
lock. Zero out sense byte. 
Select secondary. Test 
2560 is ready. Reset read- 
er check. Reset indicator 
bits 0, 5, and 7 



EECH 



PICKUP 



Check if last command 
was a read only. If so, set 
unusual command bit in 
reader sense byte. Set 
read indication. Set up 
counter for WLR check 



EERQ 



STIND 



Store reader sense and 
indicator bytes 




EEDR 




BACK 



Set up beginning address 
of column image buffer. 
Set up address of trans- 
late table module 



EECX 



START 



Read out each column 
halfword. Compress to 
form translate table add- 
ress with module. Trans- 
late character and store in 
main storage. While col- 
umn character is being 
compressed, test validity. 
If invalid, set validity 
error 



EERQ 



This operation transfers 
the card read on run-in to 
main storage 



STIND 



Store indicator and sense 
bytes 



EEDR 



STACKR 



Shift stacker select reg- 
isters. Store new stacker 
select bits 



EERQ 



STIND 



Store indicator and sense 
bytes 



EEDR 



Set up address of column 
image buffer for use dur- 
ing trap routine. Set read- 
er mode and CPU zone. 
Select secondary feed. 
Set read execute. Set feed 
cycle latch to initiate 
card motion 



DCOr 



REDSTR 



Update the UCW 



BSWI 



RESTRH 



Set CPU mode and CPU 
zone 



CICY 



ISTART 



Return to l-cycles 



Program continues until 
a read emitter pulse gen- 
erates a trap request 



Read Trap Routine 



FILT 



Test feed check. If on, 
terminate operation. Using 
externals MFR2 and MFR1, 
read data, into regsiter G. 
Store in column image buf- 
fer in column form. In- 
crease buffer address by 2. 
Reset read request. De- 
crarese count. 



The 2560 read trap request forces 
address FILT 0140. 



Yes 



V Count = .> 










l\lo 


Reset read execute 


















Return to point of 
interruption 





Diagram 5-671. Read, Feed, and Stacker Select in 2560 Emulating the 2540 



5-671 (3/69) 



Form Y 24-35 29-0 
FES Y 24-05 03 



Instruction: Start I/O (9C) 

Command: PFR Write, Feed, and Stacker Select 
Conditions: 1 . Command follows a PFR read command. 

2. Status bytes and flag byte clear. 

3. Cards are run-in and 2560 is ready. 

Objectives: 1. Emulate the 2540 PFR write, feed, and stacker select 
command using the 2560. 

2. Transfer and translate to punch code, the punch data 
from main storage to the punch buffer in auxiliary storage. 

3. Transfer the punch code to the 2560 for punching. 

4. Set punch check if one occurs. This will be presented with 
device-end of the next punch command. 

5. Initiate a read cycle when punching is completed. 

6. Transfer the data being read to the PFR buffer. 

7. Set PFR read check if one occurs. 

8. Set punch device-end. 



Start 



CICY 



CHECK 



Read out instruction and 
decode (9C) 



DCLA 



IOINST 



Reset S-register bits except 
6 and 7. Ensure operating 
in privilege mode. Set con- 
dition code 0. Read out 
CAW. Check boundary 
limits. Identify device as 
reader. Check reader UCW 
conditions. Set active 



DCLB 



RDHW1 



Read out CCW and set up 
required data (Command, 
flag-op, and count). Store 
next CCW address. Set up 
data address. Store pro- 
tect key from CAW and 
set into Q 



EEDR 



NRDR 



Store count and data add- 
ress. Loop if device is 
working 



CCOM 



LSAVE 



Store contents of CPU 
registers U, G, I, and P. 
Reset S6 



EERQ 



RDIND 



Read out punch indicator 
and sense bytes 



EEDR 



Set punch command inter- 
lock. Zero out sense 
byte. Test 2560 is ready 



EECH 



NPCH 



Reset punch check. Shift 
stacker select registers. 
Reset indicator bits 0, 5, 
and 7. Set feed indicator. 
Reset read indicator. Store 
stacker select bits 



EERQ 



STIND 



Store indicator and sense 
bytes 



EECH 



Store count. Read data 
address. Set high-order 
byte of translate table 
address. Set 2540 (punch) 
mode, CPU zone. Read 
punch data byte and use 
as low-order byte of 
translate table address. 
Fetch punch code from 
translate table and store 
in punch buffer in aux- 
iliary storage, Test for 
WLR. Repeat until count 
count = 




This operation translates 
the punch data, to punch 
code, and stores it in the 
punch buffer for use 
during the punch trap 
routine 




/ 



EERQ 



RPHUCW 



Read punch UCW 



EECH 



Zero unit status. Read 
channel status and flags. 
Set secondary bit. Set 
punch execute 



EERQ 



STIND 



Store indicator and sense 
bytes 



DCOM 



REDSTR 



Update the UCW 



BSWI 



RESTRH 



Set CPU mode and 
CPU zone 



CICY 



ISTART 



Return to l-cycles 



Program continues until 
punch CB1 generates a 
trap request 



Punch Trap Routine 



The 2560 punch trap request 
forces address FILT0140. 



FILT 



Test feed check. If on, 
terminate operation. 
Using external MFPU 
perform echo check. 
Set punch check if 
not equal. Decrease 
count 




Set punch time. Read new 
data. Using external MFPU 
transfer punch data to 
buffer registers 



Reset punch execute. Set 
read execute. Set feed 
cycle latch. Set PFR buf- 
fer address. See Note 1 



Return to point of inter- 
ruption 



Note 1 : The read execute, feed cycle latch, and PFR 
buffer address are set to cause PFR reading 
of the card passing the read station. 
Eighty read traps occur during the resulting 
feed cycle. This completes the operation. 



• Diagram 5-673. Write, Feed, and Stacker Select in 2560 Emulating the 2540 



2025 FEMDM (3/69) 5-673 



Form Y24-35 29-0 
FES Y24-0503 



Soft stop 



BSWI 



IND 



Test native request. Set 
S4. Set mode K = 30 
(reader mode). Branch to 
NPRO request routine 



EERQ 



NPRORQ 



Read NPRO byte. Test 
bits (first cycle none on) 



First Req 
EERQ 



Shift stacker select bits. 
Select primary rail. Incre- 
ment NPRO bits. Set feed 
cycle latch. Set NPRO 
interlock latch. Return 
to BSWI 



Second Req 
EERQ 



Set stacker select to five. 
Select primary rail. Incre- 
ment NPRO bits. Set feed 
cycle latch. Set NPRO 
interlock latch. Return to 
BSWI 



Third Req 
EERQ 



Select primary rail. Incre- 
ment NPRO bits. Set feed 
cycle and NPRO interlock 
latches. Return to BSWI 



Fourth Req 
EERQ 



Select secondary rail. Incre 
ment NPRO bits. Set feed 
cycle and NPRO interlock 
latches. Return to BSWI 



Fifth Req 
EERQ 



Set stacker select to one. 
Select secondary rail. 
Increment NPRO bits. Set 
feed cycle and NPRO inter- 
lock latches. Return to 
BSWI 



Sixth Req 
EERQ 



Reset reader and punch 
run-in bits. Set NPRO 
bits to zero. Reset NPRO 
latch. Set stacker select 
to one. Select secondary 
rail. Set feed cycle latch. 
Return to BSWI 



Diagram 5-675. NPRO 2560 Emulating 2540 



5-675 (3/69) 



Microroutine 



Start 

ICYC HISTRT 



Read op code 
Check for exceptional 
condition. Check WM. 
Read converted op code 
from aux storage, 
Set in Gl. 



I op 



3 ▼ 4 T 

I-Cycles 
General example of 18 operation (Type BIIlBBBd) 
showing some of the exits for other instruction types 
I/O portion is shown. 

Objectives: 

Convert op code 

Convert addresses 

Perform indexing if required (exit to index routine and return) 

Decode operation and exit to appropriate routine for execution 




Yes 



OPI478 



Set chain cmnd flag. 
Operation alone back 
date I-STAR decode 
op; exit. 



Translate hundreds zones 
& bias. Set A-address 
valid test for I/O ops. 



Operation alone. Exit 
to appropriate routine 
for execution 




Cross 
hundreds 



No 



NOSPCH 



Shift low by 1 bit 



Yes 



Translate hundreds & bias 
from aux storage to T-reg 



Yes 



Test for invalid hundreds. 
Set G-reg for I/O. Read 
tens, units and 14. Branch 
to compute B-address 





Yes 



No 



Set invalid hunds 



5-701 
Part 2 



Read tens. Check WM exit 
if 12 or 15 op Check in- 
dexing exit if required 



5-701 
Part 2 



12/15 






Decrement I-STAR 



IUBR 
routine 



12/15 op set modifier 
in D 1 Set status 
decode and exit. 



To appropriate 
routine for execution 







B | Indexing 
routine 
Diag 5-703 



Set invalid hundreds 



Diagram 5-701. 1400 Compatibility, l-Cycles (Part 1 of 2) 



5-701 (10/68) 



13/16 



14/17 




Diagram 5-701. 1400 Compatibility, l-Cycles (Part 2 of 2) 



2025 FEMDM (10/68) 5-701 



From 



I 



Diag 5-701 



From I-cycles, 
Enter INDX routine 



Read base hunds and 
tens. Select index 
register address 



Read base units read 
base tens save base 
units zones in LS 



Example 


values 




Base hundreds = 


500 


Base tens 


20 


Zones BA = 


2030 


Address 




Base units = 


5 


Base tens = 


20 



▼ 4 ▼ 5 ▼ 

Indexing Routine 

Objectives: 

Select an index register 

Generate an address consisting of the total of base address, index register and the bias. 

Return to I-cycles, read remainder of instruction. Either A- or B-address or both may be indexed. 

Indexing example. 

Develop address from 
base address 5BV and 
index value A24 



Units zones = A = 10 



Read index units. 
Add units zones of 
base & index 



Index units = 
Zones = A = 



4 
10 



Read index tens 
and index hunds 



Combine index 
& base tens & units 



Combine index & base 
hundreds Translate tens 
and combine tens & units 



Index tens = 


20 


Index hunds = 


100 




5 


Total tens = 


20 


& units 


4 




20 




49 


Index hund = 


100 


Base hunds = 


500 




600 



Assemble complete 
address add units zone. 
Read hund/thou/bias 
valve from table, 
add to tens & units. 



Tens = 40 



U - 9 
Total = 49 



10 



10 



16 



16 



Summary: 
5 B V 

— Units numeric = 

— Units zones A = 10 = 

— Tens numeric 

— Tens zones = AB = index reg 
2030 

— Hundreds num = 

Hunds zones 
none. 

Total base address 

Index reg value: 
A 2 4 

h- Units num 
"— No zones 

— Tens num 

— Hund num 

— Hund zones 
AB = 00 = 

Total index address 
Assume bias =384 
Total address: 



Index register addresses 



5 

4000 

20 



500 



4525 



Tens position 
BCD zones 


EBCDIC 

bits 2, 3 


Aux storage 
address 


None 


11 


None 


A 


10 


2010 


B 


01 


2020 


BA 


00 


2030 



Base 

Index 

Bias 



20 
100 

3000 
3124 



4525 

3124 

384 



Total 




8033 
or 1F6 




Yes 



Add 1F40 
(8000) 



Develop address to look 
up hund, thou, & bias 
value in auxiliary storage. 



Read hund, thou, zones 
& bias from table 



Add tens & units 



Reset status 



Indexing complete 
return to I-cycles 



Yes 



Add 0FA0 
(4000) 




Add to tens 
& units 




Add one 



<5 



To I-cycles 
diag 5-701 



Hundreds zones values 



1400 
BA 


BCD 


EBCDIC 


Decimal 
value 


BA 


11 


00 


3000 


B 


10 


01 


200 


A 


01 


10 


1000 


None 


00 


11 





Units zones values 



1400 
BA 


BCD 


EBCDIC 


Decimal 
value 


BA 


11 


00 


12,000 


B 


10 


01 


8,000 


A 


01 


10 


4,000 


None 


00 


11 





Example (cont) 

(Accumulate amounts 
in boxes 



Unit 
A-zone 

Table 

location 

2078 

From 
table 
(inc bias) 



Units 
& tens 



0FA0 



0F90 



31 



Total = IF 61 

(Decimal 8,033) 



Diagram 5-703. 1400 Compatibility, Indexing 



5-703 (10/68) 



Form Y24-35 29-0 
FES Y24-0503 



6 



System reset or load key 



0— 



System reset emulates the 
1 400-series start-reset key 



Initialize hardware 



Reset clock when key is 
pressed. Start clock on 
release of key. Set 
system reset or IPL latch 



Generate trap address 
0240 



0240 



BDIA 



CPU resident micro- 
diagnostic checks the 
CPU function 



IRST 



Initialize auxiliary storage 
and registers. Perform 
exclusive OR of control 
storage. Do checksum. 
Reset system reset latch 




Yes (Load Key) 



o (System Reset) 



ISTP 



Print out instruction step 
message on PR-KB 
(ISTP, JTY? IDIS, INRU, 
ISIO 



IPLS 



Interrogate switches; 
branch to appropriate 
routine 



n 



INRU 



Check for I/O requests. 
Enter soft stop loop 



MAAA 



1442 load 




Invalid 

Device 

1 

JODE 



Tape load 



LOPD 



2540 load 



Set invalid I/O stop 
code (05) 



L 



Print next sequential 
I -address 



•— Wait for start key 



Diagram 5-709. 1400 Compatibility-System Reset/I PL 



2025 FEMDM (3/69) 5-709 



_1 Read a card or 
X AAA read a card 
& branch 




ICYC 



Read out instruction 
and decode 



LOPD 



RDRPCH 



Store registers decode read 
op Read bias and set read- 
in area 51 or 80 column 



LRXF 



IREG 



STREGS 



Bal to store U, V, I, 
G, & D regs 



ENTRY 



Transfer column 
form buffer into 
program storage 
with translation via 
table look up. 
Check validity 



LXFR 



Set mode and zone. Reset 
previous errors (if any). 
Initialize for TLU. 



Read halfword from 
column form buffer 



< S^ Valic 
^->. char* 


I 1400 ^s. 


No 






icter ^^ 






[Yes 


Set validity error 










Do TLU, store 
character in program 
storage area 








Store blank (40) 
in program storage 















Change op code 



Set indicator 




Yes 



Store 3F stop code 



Go to IDIS 




LOPD 



NOTI25 



Test for comb 
ops and uncon- 
ditional branch 



WAIT 



Transfer row 
form buffer into 
column form buffer. 



LRDR 



RDREND 



Refer to diag 5-104 for 
principles of buffer transfer 



Read ending routine 
Check errors Set delayed 
feed Change op code 




IUBR 



•Yes 



UNCDBR 



Unconditional 
branch 



Allow read checks 
Set read cmd intlk. 








Return to 
ICYC 
Diag 5-701 



Set 1400 delayed feed 
read mode CPU zone 



Yes 



Set EOF, 
drop ready 




Reset cmd intlk Set 
read mode, CPU zone 4F 
stop code 



Go to intervention 
required stop 





Diagram 5-713. 1400 Compatibility, 1402 Read 



2025 FEMDM (10/68) 5-713 



Read column binary 
1C or 1AAAC 



ICYC 



Read out instruction 
and decode 
(12 or 15 type) 



LOPD 



LRDR 



RDREND 



Read ending routine Check 
errors Set delayed feed 
Change op code 



RDRPCH 



L 



Read C-modifier. Test for 
feature installed. Skip col 
bin if combined operation. 
Set read in area. 



LRXF 



IREG 



STREGS 



Store U, V, I, G, D 



ENTRY 



Transfer column form buf- 
fer into program storage 
(001-080). Use TLU for 
valid character. Store 40 if 
invalid (don't set error). 



PASS 



(Column binary Op) 
Set up for TLU, BCD 
to EBCDIC. Set up for 
addressing prog storage 
401480 and 501-580 



CBREAD 



Read 2 characters from 
column form buffer. Con- 
vert by TLU to EBCDIC. 
Store in 401-480 and 501- 
580 Repeat until full card. 



LXFR 



Read 2 characters from 
column form buffer, 
convert to EBCDIC. 



Read address 401-480. 
Set WM & store 1st 
byte Read address 501- 
580. Clear WM& store 
2nd byte 




LOPD 



Allow read checks 
Set read cmd initk 



No 



Not ready or 







offline 




Set 1400 delayed 
feed, read mode 
CPU zone 




Yes 


















^^ New EOF ^v. 


No 




Reset cmd intlk set read 
mode, CPU zone, 4F stop 
code. 


^-^ indicator ^s"^ 


^ 




jYes 








Set EOF 
drop ready 


Intervention \ 
I required J 








i 




Set indicator 




Store 

3F stop code 



Change op code 



Go to 
ID1S 



NOTI25 



Test for comb ops 
& unconditional 
branch 



WAIT 



Transfer row form buffer 
to column form buffer. 




Refer to diag 5-104 




IUBR 



Yes 
UNCDBR 



Unconditional 
branch 







Return to ICYC 
diag 5-701 



Diagram 5-715. 1400 Compatibility, 1402 Read Column Binary 



5-715 (10/68) 



Punch 4 or 

4 AAA 



ICYC 



LPCH 



Read out instruction 
4 or 4 AAA 



LOPD 



RDRPCH 



Bal to store regs. 
Test for col bin 
or PFR. 




From punch col bin 
diag 5-719 



ENDING 



Punch ending routine: 
Reset previous errors, 
set stackers, set feed. 
Change op code. 



LPSU 



PCHSTT 



Test overlap 
(buffer status) 
Wait if necessary 



Loop if busy 
test not ready, 
off line, error. 
Set punch image 
and punch check 
buffer addresses 



LOPD 



NOTI25 




Store regs 

Test for unconditional 

branch 



I 



ICYC 



Diag 5-701 



Set write indicator 



Set addresses of 
punch image and 
punch check buffers 



T 



Intervention reqd 
set stop code 



IMACHK 



LRDR 



Move data from 
punch image 
buffer to punch 
check buffer. 
Set up to address 
program storage 
101-180 



LPXF 



Read 2 bytes from 

punch row image 

buffer 

Store in punch 

check buffer 



Set up program 
storage address 




BEGIN 



Transfer EBCDIC to row 
form. Prog storage to 
punch row image buffer 



Clear registers, 
set up for TLU 



Read byte from 
program storage 
101-180. Translate 
(by TLU) to punch 
row image buffer 



Refer to diag 5-1 14 for 
general principles of 
this routine 



Yes 



a 




Diagram 5-717 1400 Compatibility, 1402 Punch 



2025 FEMDM (10/68) 5-717 



AC 

Punch column binary 



ICYC 



Read out 
instruction 



LPCB 



LOPD 



RDRPCH 



Read C-modifier 
test for col bin 
feature installed & 
not combined op 
set col bin ind 



LPSU 



PCHSTT 




START 



Add 401 to V-reg to ad- 
dress col bin area of prog 
storage. Initialize count, 
registers, & punch mask 
Read odd character from 
401,402 480. Build row 
image character (upper Vi) 
store in punch image buf- 
fer 

Add 20 to V-reg and build 
row image buffer for 
lower Viof card. 



Loop if busy, test not 
ready, off line, error. 
Set punch image and 
punch check buffer 
addresses. 




LPCH 



ENDING 



Punch ending 
routine: 



I 



To 4^ (Punch Op) 
Diag~5-717 



Set write indicator 
set addresses of 
punch image & 
punch check buffers 



Intervention 
required set 
stop code 



IMACHK 



LRDR 
routine 



Move data from punch 
image buffer to punch 
check buffer. Set up 
punch image address, 
test for col bin op - set 
up to address col bin area 
of program storage (401) 



Read 2 bytes from 
punch row image 
buffer store in 
punch. Check buffer. 




No 



Set up program 
Storage address 



Yes 





Refer to punch op 
Diag 5-717 



Diagram 5-719 1400 Compatibility, 1402 Punch Column Binary 



5-719 (10/68) 



Form Y 24-3 5 2 9-0 
FES Y24-0503 



4R punch feed read 



ICYC 




Read out instruction 



LOPD 



RDRPCH 



Read R-modifier 
Set PFR indicator 
(change op code to A4) 



LPSU 



PCHSTT 



Loop if busy Test con- 
ditions Determine status 
of operation (PFR write or 
read phase) Perform appro- 
priate data transfers. 




Yes 



Yes 




LPXF 




Yes 



Set error indicator 
read control byte 



Yes 



Store control byte 
change op code 



LOPD 




NOTI25 



Branch if 
15 op 



Set stop code 



ID IS stop 



© 



BEGIN 



Initialize reg to 
address translate 
table. Read data, 
translate by TLU, 
build character in 
punch row image buffer 



ICYC 

Diag 5-701 



Yes 



LPCH 



ENDING 



Intervention required 
set stop code 



LRDR INTREQ 



IDIS stop 



Reset errors. Set 
stackers set feed. 
Change op code to 28 



LOPD 



NOTI25 



Branch on PFR 
op indicator 




Write 



PFRWRI 



Set PFR write mode 
Set punch restart gate 
Initialize regs to 
address punch image 
and punch check 
buffers 




PFREAD 



Set PFR read last com 
indicator (GO bit 3). 
Initialize regs to address 
PFR col form bufr, and 
PFR image buffer 



LXFR 



IMACHK 



Read 2 bytes 
from punch 
image store in 
punch chk 



BYTECT 



Transfer PFR 

image buffer (row form) 

into PFR buffer (col form) 



LRXF 




ENTRY 



Transfer PFR image 
buffer (col form) into 
prog storage read area 
Check validity 



LRDR 



Initialize register 
to address 101-180 
store completion 
indicator 



PFR 



Read error control byte. 





Diagram 5-721 1400 Compatibility, 1402 Punch Feed Read 



2025 FEMDM (3/69) 5-721 



Form Y24-3529-0 
FES Y 24-05 03 

▼ 2 



F d (1403 forms op) 



ICYC 



Read instruction, decode 
control carriage operation 



MPPP 



FORMS 



Convert modifier to BCD. 
Test space/skip, before/ 
after. Set up for forms 
immediate or forms after 



MBBB 




ENDOK 



Service out, allow traps 



MBBB 



ENDIT 



Perform branch if indi- 
cated 




MJJJ 



I 



OPIS1 4 



Interpret command 
store in aux & set 
cmnd/immediate 



MPRT 



NATV43 



Check skip channel. 
Set mode. Reset error. 
Load carriage data. Set 
busy latch. Reset op code 



LOPD 



TESTBR 



Branch if 1 5 




A and B 



Skip after - - -. Set S6. 
OR marker bits with 
command 




B-zone 

(space immediate) 



Set forms after 



(Space after) 



BONLY 



Remove 2, 3, 4, and 
5 bits 



SHIFT 



Shift for decode. OR 
marker bits with 
command 



Yes 



AFTER 




Set forms after bit 



No 



Reset forms after bit, set 
printer control command 



ORIN3 



Set skip bit 



(Skip immediate) 



K d (1402 stacker sel) 



ICYC 



Read instruction, decode 
stacker select operation 



LSSO 



STKSEL 



Read modifier byte and 
translate. Test validity. 
Test 6ms timeout. 
Set stacker. Restore CPU 
mode and zone 



LOPD 




Save punch stacker 
select bits 



Yes 



Yes 



Set R3 stacker 




Yes 



Set R2 stacker 




TESTI5 



Return to l-cycle or go 
to unconditional branch 




IUBR 



UNCDBR 



Do unconditional branch 







ICYC 
Diag 5-701 



Diagram 5-722. 1400 Compatibility-1403 Forms Op and 1442 Stacker Select Op 



5-722 (3/69) 



Form Y24-3529-0 
FES Y24-0503 



6 



2 (Print a line) 



ICYC 



Read instruction. 
Convert Op Code 
to 22 



MPRT 



PRTCMD 



Check Op code 
validity. Test for 
modifier. Set up 
write command. 
Set up data address 
and data count. 
Test: integrated 
or channel 




Yes 



Subtract 2 from 
Op code 




Yes 



SIOROU 



(Integrated) Ready? 
Error? Secondary bit? 
Reset printer error. 
Test space and skip 
status 



PREND1 



Reset Op code 



Branch to execute next 
I/O operation 



LOP D 



TEST BR 



l4or 15; Do IUBR; 
otherwise return to ICYC 



WRTCMD 



£ 



Diag 5-701 P1 



Load carriage data. Set 
PLB count 132. Set 
PLBAR count and ad- 
dress constant. Set PLB 
table address constant 




PRBULO 



Read data character; 
Adjust for TLU 



DATAXF 



Load PLBAR set read 
call, translate data by 
TLU & load PLB. 
decrement count 




Yes 



PLBCNT 



Decrement PLB. 



Decrement PLB. 
-1 




Yes 



Yes 



Continue 
buffer load 



STRPRT 



Reload D-reg. Set print 
gate latch and busy 
latch. Reset DE and 
print WM bit. Set 
secondary bit. Reset 
control bits and store 
status. Reset mode 




Yes 



Set print error 



Blank rest of buffer. Con- 
tinue buffer load 





• Diagram 5-723. 1400 Compatibility - 1403 Print 



2025 FEMDM (3/69) 5-723 



Form Y24-3529-0 
FES Y24-0086 



2 (Print a line).- 



ICYC 



Read instruction. 
Convert Op Code 
to 22 



MPRT 



PRTCMD 



Check Op code 
validity. Test for 
modifier. Set up 
write command. 
Set up data address 
and data count. 
Test: integrated 
or channel 




Yes 



Subtract 2 from 
Op code 




SIOROU 



(Integrated) Ready? 
Error? Secondary bit? 
Reset printer error. 
Test space and skip 
status 



Branch to execute next 
I/O operation 



PREND1 



Reset Op code 



LOPD 



TEST BR 



l4or 15; Do IUBR; 
otherwise return to ICYC 



<5 



WRTCMD 



Diag 5-701 P1 



Load carriage data. Set 
PLB count 132. Set 
PLBAR count and ad- 
dress constant. Set PLB 
table address constant 




PRBULO 



Read data character; 
Adjust for TLU 



DATAXF 



Load PLBAR set read 
call, translate data by 
TLU & load PLB. 
decrement count 




Yes 



PLBCNT 



Decrement PLB. 
-1 



Decrement PLB,, 
-1 




Yes 



Yes 



Continue 
buffer load 




STRPRT 



Reload D-reg. Set print 
gate latch and busy 
latch. Reset DE and 
print WM bit. Set 
secondary bit. Reset 
control bits and store 
status. Reset mode 




Yes 



Set print error 



Blank rest of buffer. Con- 
tinue buffer load 





• Diagram 5-723. 1400 Compatibility - 1403 Print 



2025 FEMDM (2/69) 5-723 



M%G1 BBB R 



ICYC 



MBBB 



Read instruction 
decode move I/O 



IOCM 



Decode unit 
Address G 




RDWR 



Set command, check 
status, unit check (CE 
or DE) etc. If OK - 
branch to data loop 




MAAA 



START 



Decode modifier. 
Perform initial 
selection 



Save I- and A-STARS. 
Reset error bits. Decode 
R-modifier. Set read com- 
mand. Decode unit #1 or 
#2. Read address and 
sense switch bytes. 




RESLCT 



Block traps. Set 
mode(1401-CPU) 
Set service out 




Yes 



Set buss out 
Set address out/ 
select out 




MCCC 



Data loop 
check for GMWM, 
test validity) 
store character 



Set stop code 



Go to error 
routine 



Reset address out 



Yes 




Input routine 
fetch data from 
buss in Clear WM 
flag. Read B-fld 
check for GMWM 



Yes 




Test validity 

set error if 

invalid store character 



Service out 
Select out 



t 



GMWM = Incre- 
ment address. 
Set flag bit 
command out 



MBBB 



STATLP 



Set service out 
check status 



Set stop code 



CKERR 



Initial status, 
unit exception, 
unit check, 
channel end, 
device end etc. 



Go to error 
Routine 



Check errors, 
last card, etc. 
Go to ENDOK 
Service out, allow 
traps, CPU mode 



ADDOK 



Decode op type 
RDWR 




5 



ICYC Diag. 5-701 



Diagram 5-725. 1400 Compatibility, 1442 Read 



2025FEMDM (10/68) 5-725 



Form Y24-3529-0 
FES Y24-0503 

▼ 2 



M % Gn BBB R/W 
n=9 or 



I CYC 



Read instruction, 
decode Move I/O 



IOCM 



Decode unit address G 



MAAA 



START 



Decode modifier. 
Decode address 9 or 
(card image). Set col- 
umn binary bit. Perform 
initial selection 



ADDOK 



Decode operation type 
(Read/Write) 



MBBB 



RDWR 



Set command out. 
Check status unit 
exception, CE, DE, etc. 
If OK, go to data loop 



MCCC 



DATA 



Use appropriate routine 
Check GMWM. Put 
character on bus out or 
store from bus in. Input 
requires MCCD. Punch 
col bin manipulation 
is done by hardware 
circuitry 



MCCD 




COLBIN 



Take upper and lower 
characters, convert to 
EBCDIC and store in 
even and odd bytes. 
(2 times through loop) 



► MBBB 




STATLP 



Check status, check 
errors 



ENDOK 



Service out allow traps 



.^ 



ICYC 
Diag 5-701 



Shift byte, set odd flag. 
Invert CB control if there 
is a WM 



/ 




T1=P1 (even) 




| Initial GO Status 




° = 


=CB Bit 


=0 


1 = 


=Odd 


=0 


2= 


^Hollerith 


=0 


! * 


= Lower 


=0 



Set Hollerith— pack to 
1 byte 



T1=P0(odd) 



T0=0 



Convert character to 
EBCDIC 




Add WM to character 





Invert CB control bit 




Read 



STORE 



Store character 




Punch 



INPUT 



Fetch data from bus in. 
Allow GMWM check 



OUT 



Read B-field character 



Yes 



Set lower character flag 



ENDCOL 



Reset odd flag. Reset 
lower character. Reset 
hollerith 




SKIP 




CLEAR 



Clear WM flag. Read 
B-field test characters 



Service out— select out 



-*--* 



DATA 




Set 1-bit. Convert to 
BCD (TLU),Set bus 
out. Hardware in 1442 
waits until 2 BCD 
characters are received 
before punching a 
column. Service out 
character-increment 
address 



WMGM 



Increment address. Set 
flag bit command out 



• Diagram 5-727. 1400 Compatibility- 1442 Read/Punch Card Image 



5-727 (3/69) 



Form Y 24-35 29-0 
FES Y24-0094 

T 2 



CM %Gn BBB R/W 
n=9 or 



ICYC 



Read instruction, 
decode Move I/O 



IOCM 



Decode unit address G 



MAAA 



START 



Decode modifier. 
Decode address 9 or 
(card image). Set col- 
umn binary bit. Perform 
initial selection 



ADDOK 



Decode operation type 
(Read/Write) 



MBBB 



RDWR 



Set command out. 
Check status unit 
exception, CE, DE, etc. 
If OK, go to data loop 



MCCC 



DATA 



Use appropriate routine 
Check GMWM. Put 
character on bus out or 
store from bus in. Input 
requires MCCD. Punch 
col bin manipulation 
is done by hardware 
circuitry 




Take upper and lower 
characters, convert to 
EBCDIC and store in 
even and odd bytes. 
(2 times through loop) 



► MBBB 




STATLP 



Check status, check 
errors 



ENDOK 



Service out allow traps 



.^ 



ICYC 



Diag 5-701 



No 



Shift byte, set odd flag. 
Invert CB control if there 
is a WM 



/ 




T1=P1 (even) 





Initial GO Status. 


Odd data byte ^> 


0=CB Bit =0 




1=Odd =0 




2=Hollerith =0 


jYes 


3=Lower =0 



Lower 
character flag on 

(go 3=1 ; 



Column 

Binary Bit on 

(GO, 0=1) 



Set Hollerith— pack to 
1 byte 



T1=P0 (odd) 



T0=0 



Convert character to 
EBCDIC 




Add WM to character 





Invert CB control bit 




Read 



STORE 



Store character 




Punch 



OUT 



INPUT 



Fetch data from bus in. 
Allow GMWM check 



Read B-field character 



Yes 



Set lower character flag 



ENDCOL 



Reset odd flag. Reset 
lower character. Reset 
hollerith 




SKIP 




CLEAR 



Clear WM flag. Read 
B-field test characters 



Service out— select out 



-►-«- 



DATA 




Set 1-bit. Convert to 
BCD (TLU),Set bus 
out. Hardware in 1442 
waits until 2 BCD 
characters are received 
before punching a 
column. Service out 
character-increment 
address 



WMGM 



Increment address. Set 
flag bit command out 



• Diagram 5-727. 1400 Compatibility-1442 Read/Punch Card Image 



5-727 (2/69) 



M%G1 BBB P 



ICYC 



MBBB 



Read instruction 
Decode move I/O 



IOCM 




RDWR 



Set command out 
Check status, 
unit exception, 
unit check, (CE 
or DE) etc. If ok . 
Br. to data loop 



Decode unit 
Address G 



MAAA 



START 



Decode modifier, 
perform initial 
selection 



Save I- and A-STARS. 
Reset error bits. Decode 
P-modifier. Set punch and 
no go command. Decode 
unit 1 (or 2). Read address 
and sense switch bytes 





RESLCT 



Block traps. Set 
mode (1401 -CPU) 
Set service out 



Data loop. Go 
to output routine 
Check for GMWM 
Convert character, 
set buss out 
Repeat 




Yes 



Set bus out 
Set address out/ 
select out 




Yes 



Reset address out 



Yes 




No 




MBBB STATLP 



Output routine 
read B -field. 
Test character. 



Yes 




Ensure 1-bit on 
Set bus; out 
Service out 
increment address 



GMWM increment 
address set flag bit, 
command out 
Wait for status in 



Set stop code 



Go to error 
routine 



ADDOK 



H 



Decode op type 
RDWR 





Set service out 
Check status 
Check errors 
ENDOK 



Normally CE & 
DE will occur 
together 



Allow traps 
Set 1401 CPU 
mode 



ICYC 

Diag 5-701 



Diagram 5-729. 1400 Compatibility, 1442 Punch 



2025 FEMDM (10/68) 5-729 



Form Y 24-35 29-0 
FES Y 24-0094 



M % Y1 B01 W 



ICYC 



Read instruction and 
decode. Move I/O 



IOCM 



LOAD 



Decode unit address Y 



MKKK 



STRT43 



Read control byte, test 
modifier. Test forms 
command . Set com- 
mand. Reset error. 
Read printer address 




MAAA 



OPIS1 4 



RESLCT 



Initial Selection: Block 
traps, set mode service- 
out, etc. Compare ad- 
dresses 



MJJJ 



PRNTR 



Continue selection decode 
operation 



MKKK 



SETCMD 



Unit check? Set command 
out wait for status (retry 
if busy). Clear old status 
set service out, allow 
traps, go to data loop 



MLLL 



► I 



If unit check, do sense 
command (MDDD 
SENSE) 



SVCIN 



Wait for service in, read 
data character. Do TLU 
and put chaarcter on 
Bus-Out. Set service-Out 
Repeat until GMWM or 
print buffer full 






MBBB 



Yes 



DATA 



Read B-field data 



Yes 



WMGM 



End-of-dat field. Set 
command out, select out 





Stack status if other than 
CE 



XLATE 



Do TLU put char on 
bus out— service out 



Goto MBBB ENDIT 



ENDOR 



Set service out, allow 
traps. Set CPU mode 



[aI ICYC 
Diag 5-701 



Diagram 5-733. 1400 Compatibility-1443 Print 



5-733 (2/69) 



Form Y24-3529-0 
FES Y 24-05 03 



Seek 
Return to home & direct 



Objectives: 

Decode the disk control field for module 

and cylinder values 

Determine direction of seek motion (if direct seek) 

set head and direction; seek start. 



M%F0 BBB R 



ICYC 



Miscellaneous disk file information 
Auxiliary storage module 



Decode move or load I/O 



IOCM 



Decode unit address F 



KAAA 



SRTFIL 



Decode seek op. 
Check status and 
error conditions 



KAAA 





K0 




Kl 


K2 


K3 


K4 


K5 




K6 




K7 


88 




8A 




8C 


8E work 
Area 

Count 


98 Work 
Area 

File 


9A Work 
Area 
Zone to 
zone 


9C 




9E 




89 




8B 




8D 


Field 


Data 


transfer 


9D 




9F 




9B 












Address 


Address 


Present 
selected 
module 











BBBTWO 



Decode DCF to 

binary value. Get 

module and cylinder values. 



KBBE 



SKCHK 




RTH 



Direct 



Decode to binary cylinder 
value. Determine direction 



RTNOHM 



Put head value (1) 
in D 1 reg. 



KAAA 



MOTSEK 



Set cy Under put head and 
direction on buss 




MOTION 



Set difference Send seek 
start Set control latch 



KEND 



SEKEND 



Restore registers 
Reset controls 



jK8 


K9 


KA 


KB 


KC 


KD 


KE 


KF 


A8 


AA 


AC 


AE 

Previous 
file 


B8 


BA 


BC Work 

Area 
Present 


BE Work 

Word Area 

count 




AB 


AD 


operation 


B9 


BB 


DCF mod 
value 


2980 
100 move 




= RBC Inlk 


BD 


BF 


Scan cond 






1 = Recal seq 






Present 




= Hi 






2 = X 






cylinder 


2982 T . 


1 = Uneq 






3 = \ 






value 


90 


2 = Lo 






4 = W 










3 = Eq 






5 = Y 

6 = V 

7 = N 











Program storage positions reserved for file tables 



C C 




» 


X 


9 


X 


9 


X 





X 


\ 


4 


1 


6 


1 


8 


2 






202 Byte cylinder table 

- 4 Byte record field 

- 8 Byte count field 

This address varies with storage size 
as follows: 



\^ 25 

1400"^ 


16,384 


24,576 


32,768 


49,152 


16K 


0000 


2000 


4000 


8000 


12K 


1000 


3000 


5000 


9000 


8K 


1F00 


3F00 


5F00 


9F00 


4K 


2FO0 


4F00 


6F00 


AF00 


2K 


3700 


5700 


7700 


B700 


1.4K 


3900 


5900 


7900 


B900 



H 



Return to 
I cycles 
Diag 5-701 



Diagram 5-735. 1400 Compatibility, Seek Disk 



2025 FEMDM (3/69) 5-735 



Objectives: 

Decode operation. 

Decode DCF to binary, get head, cylinder and record, select head. 
Search ID equal for address. Search ID equal for record 0. 
Set read or write. Convert addresses and transfer data. 
Perform ending. 



Defective 
track 



KAAN 



UNSTA1 



Read R0 



KAAH 



0140 



Determine reason 
for trap 



KAAN 



R0 DONE 



Store original 
mod, cylinder 



KAAQ 



DASIBR 



NTO reset 
cold start 



KAAA 



MOTSEK 



Set difference 
Seek start 



KBBG 



RECRTN 



Wait for alt trk. 
Seek device end 



M/L%F6/@ BBBR/W ) 



ICYC 



Ul 



6 = Full track 
@ = Track record 



Decode operation 
Move or load I/O 



IOCM 



Decode unit 
address F 



KAAA 



SRTFIL 



Store regs, generate 
count field address 
select module, 
decode operation. 
Check previous errors. 
Decode the DCF to 
binary. Get head, cyl 
and record. (WRTADR) 
Set 1st search, complete 
op decode 



Decode M 


= Module 


TT 


= Cyl (0-99) 


H 


= Head (0-9) 


R 


= Rec (0-19) 


to binary : 




CC 


= Cylinder 


HH 


= Head 


R 


= Record 



#* HDSLCT 



KBBB 



RESECH 



Read (IE) 



Set read or 



Write (ID) 







^\^addre 


sses 












KAAA 


BBBTWO 


Read count field 
address. Transfer 
2 bytes of data 




Convert 1400 
Address to binary 
Form: CCHHR 


KBBD 


BINCM6 




KAAF 


WRCLCO 


Convert binary 
cylinder, head, 
and record to 
1400 address 
MTTHR 




Clock the 8-byte 
count field. 




















KBBC 










Decrement sector 
count prefetch 
data. Remain in 
loop until status 
trap 






KAAH 






0140 





Head select 



KAAF 



CLKSCH 



RUSAVS 



Search ID equal for 
decoded 1400 address 
exitatSTABRl 



KAAH 



(Trap address) 




No 



Not sector 
status OK 
continue 



Get count field address 
+1. Get present cylinder 
value, store actual cyl 
value. Check for cyl 
overflow. Set 2nd search 



KAAF 



KAAN 



UNSTA1 



Bad status, check 
error conditions 




Yes 





No 


Post errors 






J 


KAAQ 


SECTR0 




Check WLR 






Yes 



Search ID equal for 
record 0. Exit at 
STABR1 




KAAH 



2nd search - - 
2nd compare, go 
transfer data 



KAAN 



KAAN 



ALTTRK 



Reselect module 



KAAQ 



DESLHD 



Set cylinder and 
head for return 



KAAA 



MOTSEK 



Seek back to 
defective track 



KBBG 



RECRTN 



Wait for seek complete 
& reset atten 



Completed on 
alt track 



ENDCK 



Post errors if 
any (KAAQ) 




KEND 



ADDREND 



Set error stop 
if applicable 
otherwise set A- 
and B-STARS 
Reset controls 
Return to I-Cyc 



$ 



I-CYC 

Diag 5-701 



Diagram 5-737. 1400 Compatibility, R/W Disk with Addresses 



2025 FEMDM (10/68) 5-737 



Objectives: 

Decode operation. 

Decode DCF to binary, get head, cylinder and record, select head. 
Search ID equal for address. Search ID equal for record 0. 
Set read or write. Convert addresses and transfer data. 
Perform ending. 




Defective 
track 



KAAN 



UNSTA1 



Read R0 



KAAH 



0140 



Determine reason 
for trap 



KAAN 



R0 DONE 



Store original 
mod, cy Under 



KAAQ 



DASIBR 



NTO reset 
cold start 



KAAA 



MOTSEK 



Set difference 
Seek start 



KBBG 



RECRTN 



Wait for alt trk. 
Seek device end 



M/L%F6/@ BBBR/W 



V--I 



ICYC 






6 = Full track 
@ = Track record 



Decode operation 
Move or load I/O 



IOCM 



Decode unit 
address F 



KAAA 



SRTFIL 



Store regs, generate 
count field address 
select module, 
decode operation. 
Check previous errors. 
Decode the DCF to 
binary. Get head, cyl 
and record. (WRTADR) 
Set 1st search, complete 
op decode 



Decode M 


= Module 


TT 


= Cyl (0-99) 


H 


= Head (0-9) 


R 


= Rec (0-19) 


to binary: 




CC 


= Cylinder 


HH 


= Head 


R 


= Record 



*- HDSLCT 



KBBB 



RESECH 



Read (IE) 



Write (ID) 




KAAA 



Read count field 
address. Transfer 
2 bytes of data 



KBBD 



BBBTWO 



Convert 1400 
Address to binary 
Form: CCHHR 



BINCM6 



KAAF 



Convert binary 
cylinder, head, 
and record to 
1400 address 
MTTHR 



WRCLCO 



Clock the 8-byte 
count field. 



KBBC 



Decrement sector 
count prefetch 
data. Remain in 
loop until status 
trap 



Head select 



KAAF 



CLKSCH 



RUSAVS 



Search ID equal for 
decoded 1400 address 
exitatSTABRl 



KAAH 



(Trap address) 




Not sector 
status OK 
continue 



Get count field address 
+1. Get present cylinder 
value, store actual cyl 
value. Check for cyl 
overflow. Set 2nd search 



KAAF 



KAAN 



Bad status, check 
error conditions 




Yes 





No 


Post errors 






1 


KAAQ 


SECTR0 




Check WLR 






Yes 



RESTOP 



CLKSCH 



Search ID equal for 
record 0. Exit at 
STABR1 



KAAH 




KAAH 



2nd search - - 
2nd compare, go 
transfer data 



KAAN 



KAAN 



ALTTRK 



Reselect module 



KAAQ 



DESLHD 



Set cylinder and 
head for return 



KAAA 



MOTSEK 



Seek back to 
defective track 



KBBG 



RECRTN 



Wait for seek complete 
& reset atten 



Completed on 
alt track 



ENDCK 



Post errors if 
any (KAAQ) 




KEND 



ADDREND 



Set error stop 
if applicable 
otherwise set A- 
and B-STARS 
Reset controls 
Return to I-Cyc 







I-CYC 

Diag 5-701 



Diagram 5-737. 1400 Compatibility, R/W Disk with Addresses 



2025 FEMDM (10/68) 5-737 



Objectives: 

Search equal address compare 
Issue command (scan, read, write) 
Decrement sector count - - loop until sector 
End operation - - post errors - - update DCF 



X: 1 = Sector 

2 = Track record 

3 = Read back check 
5 = Sector overlay 

7 = Scan low/equal 

8 = Scan equal 

9 = Scan high 



ML%FXBBBR/W 



ICYC 



Decode operation 
Move or load I/O 



IOCM 



KAAQ 



Decode unit 
address F 




RSTTAG 



NTO reset cold start 



KAAA SRTFIL 



KAAA 



Store registers. Generate 
count field address. 
Convert DCF to binary. 



MOTSEK 



Set diff Seek start 



KBBG 



HDSLCT 



RECRTN 



Wait for alt trk 
Seek device end 



Head select 



CLKSCH 

• 



KAAF 



RUSAVS 



Search ID equal 
for decoded 1400 
address. Exit at 
STABR1 




Defective 
track 



Yes 



KAAN UNSTAl 



Read R0 



KAAH 



0140 



Determine cause of 
trap 



KAAN R0DONE 



Store original mod 
and cylinder 



KAAQ 



DASIBR 



NTO reset cold start 



KAAA MOTSEK 



Set diff. seek start 



KBBG RECRTN 



Wait for alt trk 
Seek device end 



KAAN 







Scan 


^^RBC, \. 

<^ scan or ^> 

^\. read/write >^ 

^^^s^ Read 
KBBB RESECH 


RBC 






KBBB 


OPREST 




/write 


KBBB 


OPREST 


Issue scan equal 
2D 




Issue read or write 
Read: 06 Write: 05 




Issue scan hi or eq 
6D 






















KBBC 


DECSEC 










Decrement sector count. 
Prefetch data. Remain in 
loop until status trap 
forces address 0140 







No 


y^ Alternate ^v. 
\^ track ^s" 

KAAQ DESLHD 






NTO reset cold start 




KAAA 


MOTSEK 




Set diff Seek start 




KBBG 


RECRTN 




Wait for alt trk 
Seek device end 










Completed on 
alternate track 




KAAN 


ENDCK 




End check 










KBBD SECEND 




Sector end 
Update DCF 




KEND 


SECEND 




End of operation 
Return to ICYC 



KAAH 



Status ok 
Not sector 



KAAF 


RESTOP 




Set search equal count 
Set write, send go 




KBBH 


INCDCF 




IncDCF, chkHd sw, set 
M/Tbit if applicable 




KAAF 


SCHDES 






H 




KAAQ 



SECTRO 



Start end-of-op 
check 




I-CYC 
Diagram 5-701 



Diagram 5-739. 1400 Compatibility R/W Disk Sector Mode 



5-739 (10/68) 



Objectives: 

Search equal address compare 
Issue command (scan, read, write) 
Decrement sector count - - loop until sector 
End operation - - post errors - - update DCF 



X: 1 = Sector 

2 = Track record 

3 = Read back check 
5 = Sector overlay 

7 = Scan low/equal 

8 = Scan equal 

9 = Scan high 



ML%FXBBBR/W 



ICYC 



Decode operation 
Move or load I/O 



IOCM 



Decode unit 
address F 



KAAA SRTFIL 



Store registers. Generate 
count field address. 
Convert DCF to binary. 



HDSLCT 



Head select 



CLKSCH 



KAAF 



RUSAVS 



Search ID equal 
for decoded 1400 
address. Exit at 
STABR1 




Defective 
track 



Yes 



KAAN UNSTAl 



Read R0 



KAAH 



0140 



Determine cause of 
trap 



KAAN R0DONE 



Store original mod 
and cylinder 



KAAQ 



DASIBR 



NTO reset cold start 



KAAA MOTSEK 



Set diff. seek start 



KBBG RECRTN 



Wait for alt trk 
Seek device end 



Scan 



KBBB 



OPREST 



Issue scan equal 
2D 




RBC 



KBBB 



Read/write 
RESECH 



KBBB 



Issue read or write 
Read: 06 Write: 05 



KBBC 



OPREST 



Issue scan hi or eq 
6D 



DECSEC 



Decrement sector count. 
Prefetch data. Remain in 
loop until status trap 
forces address 0140 



Status ok 
Not sector 



KAAF 


RESTOP 




Set search equal count 
Set write, send go 




KBBH 


INCDCF 




IncDCF,chkHd sw, set 
M/Tbit if applicable 




KAAF 


SCHDES 







KAAQ 



SECTRO 



Start end-of-op 
check 




KAAQ 




RSTTAG 



NTO reset cold start 



KAAA 



MOTSEK 



Set diff Seek start 



KBBG 



RECRTN 



Wait for alt trk 
Seek device end 



KAAN 



No 


^/"^ Alternate ^-«. 
Vss «n. track ^^ 

^\^-^Yes 

KAAQ DESLHD 






NTO reset cold start 




KAAA 


MOTSEK 




Set diff Seek start 




KBBG 


RECRTN 




Wait for alt trk 
Seek device end 










Completed on 
alternate track 




KAAN 


ENDCK 




End check 










KBBD SECEND 




Sector end 
Update DCF 




KEND 


SECEND 




End of operation 
Return to ICYC 



I-CYC 
Diagram 5-701 



Diagram 5-739. 1400 Compatibility R/W Disk Sector Mode 



5-739 (10/68) 



Form Y24-3529-0 
FES Y24-0086 



© 



UADMCK 
Diag 5-743 



M/L%U1BBBR/W~ > \ 
Read/Write Tape j 

U%U1 d control unity 



JTPE 



ICYC 



Read instruction. 
Decode move/load I/O 
or control unit. 



IOCM 



Test for A-field WM. 
Decode device address 
type (U) 



JTPE 



UADMCK 



Test tape unit 
address validity. 
Check D-modifier 
for operation type. 




Save UVIG&D 
Registers. 



JODE 



Decode Op code, set 
command (if any). 
Mode set, TIE, WR of 
WTM etc. 



JCHL 



JODE 
Diag 5-742. 



Initial selection: Do 
mode set, TIE or data 
commands. Do control 
commands. Loop, wait 
for data traps. Set 
parity & density. Check 
for short records during 
read 



JDTA 



JCHL 
5-743 



TRAP 




Diag 5-701 
P1 



ICYC 
HISTRT 



0170 



Read-write data 
loop. Service TCU 
for Rd or Wr 
data. Check for 
GMWM. Reset 
burst latch (end 
loop). Handle WS 
to and from tape 



JEND 






JDTA 
5-744 



To JODE 
ODE 



ICYC 



0180 



Channel low trap. 
Ending status. Check 
for short records 
during write. Generate 
GMWM for end of 
read field. Handle tape 
marks. Store B-STAR. 
Flag unit check for 
possible TIE. 



JEND 
5-745 



ICYC 



• Diagram 5-741 . 1400 Compatibility - Tape Operations; General 



2025FEMDM (1/69) 5-741 



Form Y24-3529-0 
FES Y 24-0086 



JODE RDORWR 

C 

Diag 

5-741 




Yes 



Set write & mode 
set flags 



READ 



Set S4. Put 
B-address in O-STAR. 
Set read command (02) 




Yes 



Set write 
command (01) 



Set erase 
command (17! 



ODE30 



Save alternate mode bit 
Get control byte 




Yes 



Yes 



Reset BKSP last Op. 
SetS6 



ODE34 



Store control byte 
reset BKSP last & 
EOF 




Turn on mode set 

flag(D0-1). 

Put density bits in GO 




Even 



Odd 



Set up GO for odd 
mode set 



Set up GO for 
even mode set 



ODE 



Reset erase bit 



ODE33 



Reset BKSP now flag. 
Set BKSP last Op bit 




Set odd redundancy 
flag (G1-0) 




JODE ODE 

"jj~| Diag 5-741 



Yes 




Turn on TIE flag. 
Set command. 



Strip 9-track and odd- 
redundancy flags from G1. 
Reset S6 




Yes 



Clear GO 



JCHL 
CHNL 



Diag 5-743 



Set 1600 BP I to GO 



ODE52 



Set 800BPI 
to GO 



ODE54 



Store command byte 
& device address 




Diagram 5-742. 1400 Compatibility - Tape Operations; Op Code Decode 



5-742 (1/69) 



CJ] CHNL 
\J Diag 5-742 



JCHL 



Save device address. 
Set channel mode, 
CPU zone 



Initial selection 



Perform command 
function 



Set channel mode and 
zone. Set trap return 
address according to Op 
check odd/even 7/9- 
track. Set burst mode 
latch 




Yes 



1 ) CHL10 





Yes 



Yes 



Yes 



Send TIE byte 




G) [71 CHL53 

VV \V Diag 5-745 



No 




Put next command 
in GO. Reset mode 
set flag 




JDTA 
DTA23 



Diag 5-744 



No 




Set up sense command 



Yes 



CHL10 



Complete. Reset 
erase bit. Restore 
registers 



$ 



Diag 5-741 



JTPE 
UADMCK 



Read-Move 



Read- Load 



Set trap return 
address 051 A 





Set up EOF block bits 



Write-Move 



Write- Load 



Data 
wait 
loop 



Trap to 

JDTA 

Diag 5-744 



Diag 5-744 



Set trap return 
address 0550 



Set trap return 
address 0570 



Form Y24-3529-0 
FES Y24-0086 



Get all sense bytes 




Yes 



Check phase encode 
bit. Set up stop code 



IDISSTOPPP 



No 



JDTA 
DTA23 



Diag 5-744 



Set trap return 
address 0506 



Set 1-bit on bus 
to indicate parity 



Check redundancy 
7/9-track. Set burst 
mode latch 



JDTA 
DTAEND 



Diagram 5-743. 1400 Compatibility - Tape Operations; Channel 



2025 FEMDM (1/69) 5-743 



Form Y 24-3 5 29-0 
FES Y24-0086 



T 




6 


[ JDTA >v 
\^ Trap 0170 J 






Block lower 
priority traps 





Write load mode, 
WS last loop 



Diag 5-744 P2 




Diag 5-744 P2 



DTAEND 
B I Diag 5-743 



Save B-STAR 



Wait for fall of 
Op-ln. Reset MMSK. 
Restore registers 



Store B-STAR 
in aux. storage 



[a] icyc 

\f Diag 5-701 



[El DTA23 
V Dia 9 5-743 



H 



Diagram 5-744. 1400 Compatibility - Tape Operations; Data Loops (Part 1 of 2] 



5-744 (1/69) 



Form Y24-35 29-0 
FES Y24-0086 



Diag 5-744 P1 
A 



Read load mode, 
WS last loop 



GOON 



Diag 5-744 P1 



Set WM. Store data. Read 
next position. Mask for 
GMWM 



Read load mode, 
No WS last 




Set address 0530. 
Read next position. 
Mask for GMWM 



Yes 



Remove WM. Store 
data. Read next posi- 
tion. Mask for GMWM 



Return to channel. 
Wait for next character 




H 



Diagram 5-744. 1400 Compatibility - Tape Operations; Data Loops (Part 2 of 2) 



2025 F EM DM (1/69) 5-744 



Form Y24-3529-0 
FES Y24-0086 




Yes 



Use routine common 
to reader - punch 
request in. Reset burst 
mode latch. Wait for 
status in. 



ENDING 



Fetch status byte. 
Reset burst mode 
latch. 





Write 



Store GM or GMWM. 



Yes 




Early disconnect 
setup stop code 
error message. 



Yes 



IDISSTOPPP 
ViaJCHL. 



Set unit 
check flag. 



Store status 
byte. 



Set EOF bit. 



Set unit check 
status. 



Store B-STAR 
in backup. 





JCHL 
CHL53 



Diag 5-743 



• Diagram 5-745. 1400 Compatibility - Tape Operations; Ending 



5-745 (1/69) 



FormY24-3529-0 
FES Y24-0503 

▼ 2 



Decode console op 
M/L %T0 BBB R/W 



IOCM 



LOAD 



Decode unit address T 



Diag 5-747 P2 
H 4 




JTYP 



LABEL 



Set mode, get status 
byte. Clear error 
conditions. 



Write 



SETWRL 



(Reset read), set write 
latch 




MDIS Objectives: 

1 . Option old sense switch settings to be typed 
if there is no remote restart message being 
typed. 

2. Option new sense switch or tape density 
assignment. 

3. Put A-STAR/B-STAR into Aux Storage for 
type out. (Invalid values are denoted as ffff 

if DO 2/3 are on.) Set status for 16 character 
message. 

4. Restore original B-STAR for I -cycle use; 
B-STAR type out gives next address to be 
accessed if A/D was just completed. 

5. Branch to ISTP. 



Diag 5-747 P2 



ra 



Diag 5-747 P2 



ra 



SETRDL 



(Reset write), set read 
latch 





STORE 



Store register. Set S6 
for wait in soft stop 
loop 



Yes 



Save run information, 
reset run mode 




EXITZ 



Reset share; set 1400 
CPU zone & mode 



INRU 





PR-KB console request 



JTYP 



Yes 



ATTENT (BAD 



Check attention; set 
indicator if alter display 
active not on . 



Restore regs 



Set in ISTP 




Go to JYPE for 
message handling 



No 



EXITZ 



Reset share, set 1400 
CPU zone & mode. 



Go to INRU 




Channel end gives one 
more cycle for carrier 
return 



Yes 



Restore run information. 
Turn off wait latch. 



Check attention, set 
indicator if alter/display 
active not on. 



SETADA 



Setup for alter display, 
set address clear and set 
stats. Set A/D active and 
read latches. 





Diagram 5-747. 1400 Compatibility-PR-KB Share Request Handling Routine (Part 1 of 2) 



5-747 (3/69) 



Form Y 24-35 29-0 
FES Y 24-0094 




Reset run mode and 
share request 



Move or load op ^- ^ Yes 




MLOP 



Store status, set CPU 
mode & zone. 




S 



Build address. Loop to 
Hi until complete; 
then H3 for alter, H4 
for display 



No 



(1) (3) (4) 
Diag 5-747 P1 



Save regs reset S6 



Yes 



Stop code handling 



Go to IDIS* to build 
message 



Yes 





Set error 



Put GMWM in storage. 



*+- 



Normal read character. 

Test for errors, translate 

store readout and print. 



Yes 



Yes 




Store blank or WM & 
blank 



Unpack character 



BEGIN 





Write routine, readout, 
translate and print. 




Buss out character, store 
regs. 



Diag 5-747 P1 



Yes 



(Write 
Terminate) 



TE 



Reset conditions, set 
secondary bit. Do line 
feed. 



H 



Diag 5-747 P1 



Diagram 5-747. 1400 Compatibility-PR-KB Share Request Handling Routine (Part 2 of 2) 



2025 FEMDM (2/69) 5-747 



Form Y24-3529-0 
FES Y24-0094 

T 2 

From JTYP 1052 
request 



JYPE 



LABEL 



Message logout after 
stats set in ISTP 




Initial stats: 

1-11=00 

P0=14 

S5=0 

T&G=Unpacked 
halfword to be typed 



ISTP Objectives: 

1. Provide input for instruction step operation (4 character). 
Provide typeout of set IC value (8 character). 
Enter at STOPCD (from IDIS) for 16 character message. 
Unpack half-words from H-register to T&G registers. 
Set layout stat to use JYPE (instead of JTYP) when 
PR-KB request is honored. 



Yes 



SPACE 



Space desired, issue 
space, make P0 even 



Set secondary bit (last 
entry). Reset message 
stat 




CKUNPK 



No 



Reset S5 go to ISTP 



f ISTP 




Yes 




TYPEAG 



(16-character message is 
output) 



4 or 8-character mes- 
sage; don't set S4 



16-character message, 
set S4 



Unpack H-reg into T&G 
regs. Return to JTYP 
STORE 




Buss out 1st/3rd charac- 
ter. Set H1 bit 7 for 2nd 
character 



Diag 5-747 



8-character message 



LINEFD 



Issue line feed 



Third 




Bit 7=1 (First) 



SECOND 



Bus out 2nd/4th 
character 




Move G to T. 
Reset SO 



l-STAR in H. 
Reset DO 7 



Diag 5-747 



Bit 6=1 
(2nd) 



Fetch B-STAR, reset 
DO 6 



ASTAR 



Fetch A-STAR. 
Reset DO 7 



Fetch coded byte from 
"BE". Reset S4 




Yes 



Set soft stop 



H1 switch 



Put information into 
H-reg. (Unpack is from 
H). 



NEXT 



Set SO, S5. 



Yes 




Build space 



Change PO to allow 
CKEND next time 



To JTYP to store 
registers. To INRU, wait 
for request 



As long as S4 is on, 
another halfword will be 
accessed and unpacked 
for typing 



H 



Diagram 5-748. 1400 Compatibility-PR-KB Display Messages 



5-748 (2/69) 
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Manual, 2025 Processing Unit , Form Y24-3529-0. 

List of diagrams to be inserted and/or removed. 

iii, iv 

4-213, 4-301 

4-651 through 4-695 (added) 

5-203 

5-651 through 5-675 (added) 

5-709 

5-721, 5-722 

5-723 

5-725, 5-727 

5-735 

5-747 (Part 1) 

A change to the text is indicated by a vertical line to the left of the change; added 
illustrations are denoted by the symbol • to the left of the caption. 

Summary of Amendments. 

Logic diagrams for System/360 Model 25 Integrated 2560 Attachment are added. 

Operational diagrams for System/360 Model 25 Integrated 2560 Attachment are 
added . 

Operational diagrams for System/360 Model 25 1400 Compatibility Feature are 
included in this supplement to correct the numerical sequence in supplement 
number Y24-0094. 

File this cover letter at the back of the manual to provide a record of changes. 
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FE Supplement 



System System/360 Model 25 

Re: Form No. Y2 4- 3 52 9-0 
This Supplement No. Y24-0094 
Date: February 28, 1969 
Previous Supplement No. Y24-0086 



This supplement provides replacement pages for the 2025 Processing Unit, Field 
Engineering Maintenance Diagram Manual , Form Y24-3529-0. 

List of pages to be inserted and/or removed. 

ii 

iii, iv 

4-200 through 4-213 

5-301 through 5-307 (added) 

5-709 (added) 

5-722 (added) 

5-727 (added) 

5-733 (added) 

5-747 (added) 

5-748 (added) 

A change to the text or a small change to an illustration is indicated by a vertical 
line to the left of the change; a changed or added diagram is denoted by the symbol # 
next to the caption or folio. 

Summary of Amendments. 

Logic diagrams for the Integrated 1403 Attachment have been updated to reflect 
1403 Model Nl capability. 

Operational diagrams for the Integrated 2311 Attachment are added. 

Additional operational diagrams for the 1400 Compatibility feature are added. 

File this cover letter at the back of the manual to provide a record of changes. 
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FE Supplement 



System System/360 Model 25 
Re: Form No. Y24-3529-0 
This Supplement No. Y24-0086 
Date: January 20, 1969 
Previous Supplement No. None 



OPERATIONAL DIAGRAMS FOR SYSTEM/360 MODEL 20 MODE FEATURE AND 
1400 COMPATIBILITY TAPE OPERATIONS. 

This supplement replaces diagrams in the Field Engineering Maintenance Diagram 
Manual, 2025 Processing Unit , Form Y24-3529-0. 

List of diagrams to be inserted and/or removed. 

iii, iv 

1-1 through 1-300 (Category 1 replaced entirely) 

5-600 through 5-640 (added) 

5-721, 5-723, 

5-725, blank 

5-741 through 5-745 (added) 

A changed or added diagram is indicated by the symbol • near the caption. 

Summary of Amendments. 

Category 1 is replaced entirely and includes the diagnostic techniques for the 
System/360 Model 20 Mode feature. 

Operational diagrams for System/360 Model 20 Mode feature are added to Category 5. 

Operational diagrams for 1400 Compatibility Tape Operations and 1403 Printer are 
also added to Category 5. 

File this cover letter at the back of the manual to provide a record of changes. 
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# How did you use this publication? 

As a reference source 
As a classroom text 



As 



□ 
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□ 



Based on your own experience, rate this publication 
As a reference source: 



As a text: 



# What is your occupation? 



Very Good Fair 

Good 



Very Good Fair 

Good 



Poor 



Poor 



Very 
Poor 
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Poor 



We would appreciate your other comments; please give specific page and line references where appropriate. 



Thank you for your cooperation. No postage necessary if mailed in U.S.A. 
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Your answers to the questions on the back of this form, together with your comments, 
will help us produce better publications for your use. Each reply will be carefully re- 
viewed by the persons responsible for writing and publishing this material. All com- 
ments and suggestions become the property of IBM. 

Please note: Requests for copies of publications and for assistance in utilizing your 
IBM system should be directed to your IBM representative or to the IBM branch 
office serving your locality. 
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